GOENEPAJIBHOE AFEHTCTBO
NMNo TEXHUHECKOMY PEI'YJIIMPOBAHUIO U METPOIJIOI A

HALUWOHAINBbHBbIU rOCT P EH
CTAHOAPT
POCCUMCKO M 13205—
PEOEPALUUMN 2010

BO3[QYX PABOYEWN 30OHbLI

OLueHKa xapakTepucTuk npmoopoB Ana onpeaerneHus
cooepxKaHuAa TBepAabIX YacTul

EN 13205:2001
Workplace atmospheres — Assessment of performance of instruments

for measurement of airborne particle concentrations
(IDT)

U3paHue opuumanbHoe

MockBa
CraHpapTuHdopm
2011


http://www.stroyinf.ru
http://www.stroyinf.ru

FOCT P EH 13205—2010

[lpeancnoBue
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[1py NnpuMeHeHN HacToALLLEero ctaHgapTa pekoMeHAYeTCsA UCMONb30BaTk BMECTO CChINMOYHbIX MeXayHa-
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5 BBEAEH BINEPBbIE
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opmMallIOHHOM yKkaszamerne «HalyuoHanbHbie crmaHoapmbi», @ mekcm UaMeHeHUU U rnornpagok — 8 eXKeMeCsYHOo
u30asaeMbIX UHQPOPpMaUUOHHBIX yKkazamenax «HauuoHarneHble cmaHoapmsbl». B criyyae nepecmompa (3amMeHbl)
Unu ommeHbl Hacmosau,e2o cmaHoapma coomsemcmayroujee ysedomMreHue bydem ornybriukosaHo 8 exxemMme-
CAYHO U30asaeMoM UHQOopMaUUOHHOM yKkazamere «HauyuoHarnbHble cmaHoapmebly. Coomeemcemasayroujas UH-
opmalus, yeeOoMrieHUe U meKcmakl pa3Melllaromcs makxke 8 UHopMalUUOHHOU cucmemMe obuie20 nosb3osa-
HUST — Ha ogbuyuanbHoOM calime @eldepallbHO20 a2eHmemaea rno mexHuU4eCcKoMy pe2yrnuposaHuro U Memposioauu
8 cemu MIHmepHem
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BBeaoeHue

HopmaTumebl No oTOOPY Npob pasnmMyHbIX opakumMy YacTuL B Bo3gyxe paboyel 30HbI And OLEeHKU UX BO3OeN-
CTBUSA Ha 340pOBbLeE Ntogen yctaHoBneHbl B EH 481. HopmaTuBbl yCcTaHOBNEHbI ANA BAbIXaeMOW, TopakalbHOWU U
pecnnpabenbHOW a3p030SbHbIX PpakUnn. ST HOPMAaTUBLI NPeacTaBNAT COOOU YCNOBHbIE XapakTepUCTUKM ANd
NpPoOOoOTOOPHUKOB a3po3oiien, Bolgarolle naeansHyo 3ap@eKTUBHOCTL 0TOOPa NPob Kak PyHKLNIO aspoguHamMK-

YeCcKoro anameTpa YacTuLl.

B bonbLUMHCTBE crniyvaeB 3dhdpekTUBHOCTL OTOOpa Npob peanbHbIX NPoOOOTOOPHUKOB DyaAeT OTNIMYAaTLCA OT
naeanbHOW 1, cnegoBaTeNbHO, Macca cobpaHHbIX YacTUL, a3p0o30ns byaeT oTNMYaTLECS OT Maccehl, KOTopas MOT-
na obl ObITE cCObpaHa ¢ NOMOLLLI naeanbHOro NPobooTbopHUKa. Kpome Toro Ha paboTy peanbHbIX NPobooTOOPHU-
KOB BITUAIOT MHOTMe (PakTopbl, TakMe, HanpumMmep, Kak CKOpOCTb BeTpa, 3aBUCALLAasA OT OKPYKakLWMX BHELLIHUX
VCITOBUW, B KOTOPLIX UCMONB3YyeTCA NpoOoOTOOPHUK.

VI



[OCT P EH 13205—2010

HALULMWOHANBbBHBIN CTAHOAPT POCCUUNCKOWUNW DPEOEPALUNMN

BO3QYX PABOYEW 30HbI

OLeHKa XxapakTepuUCTUK NpUOopoB ANA onpeaeneHnsa cogepXxaHus
TBepAbIX YacTuL

Workplace atmospheres. Assessment of performance of instruments for measurement
of airborne particle concentrations

Narta BBegeHna — 2011 — 12— 01

1 O6nacTb NpUMeHeHUs

HacToawmy ctTaHgapT ycTaHaBMBaeT MeToabl UCTbITaHUU NPpHUOOPOoB AN oTbopa Npob azpo3onen B 3agaH-
HbIX JTaDOpPaTOPHLIX YCINOBUAX U TPEeDOBaHUA K XapakTepucTukam, ABNAoLLnMca cnelouieckKUMm anga aTux npu-
OopoB. 3TU TpeboBaHWA, B TOM Y1Ce COOTBETCTBME HOpMaTMBaM, ycTaHOBNEHHbIM B EH 481, NpUMeHSAI0T TONBKO
K oTOOpY Npob a3po30nen, HO He K aHannay oTODpaHHbIX YacTuLL a3po3ofien. HecMoTpsi Ha TO, YTO aHanns3 OTo-
OpaHHbIX NPOL B Xoae UCNbITaHUA 0BbIMHO HEOOXOAMM AN OLIEHKU XapakTepUCcTUK NpodbooTOopHMKa, yCTaHOBIIEH-
Hble MeToAbl UCNbITaHUW rapaHTUPYIOT, YTO NMOrpeLLHOCTX aHannsa octaroTcd oueHb MasibIMWU NPU UCTIbITaHWUA U He
BHOCAT 3Ha4YMTEeNbHbIV BKNaa B KOHeYHbIV pesynbTaT. OnpegeneHune norpellHOCTen aHanmaa U CBA3aHHbIX C
HUMW nokasaTenen (Hanpumep, CMeLLLEHNS, MPELIM3NOHHOCTK K Npeaena 0bHapyXeHUst MeToda aHann3a) He pac-
CMaTpMBalTCA B HAcTodlleM cTaHgapTe. TpeboBaHMA K Hacocy, ecnuv npu otbope npob asposonien Heobxoanm
BHELLIHWW (a He BCTPOEHHLIN) HAacoc, He PacCMOTPEHbI B HACTOSLLIEM cTaHaapTe.

ObLLKMe TpeboBaHUA K XapakTepUcTUKaM MeTo40oB onpegeneHns cogepXaHms XMMUYecknx BelllieCTB B BO3-
ayxe pabodven 30HbI ycTaHoBneHbl B EH 482. K3TuM TpeboBaHNAM OTHOCATCA MakCUMallbHble 3Ha4YeHNa cyMmmap-
HOW HeonpeaeneHHOCTM (KOMOUHaL A NPELM3NOHHOCTU U CMELLIEHUS), AOCTUraeMON B 3aaHHbIX NabopaTopHbIX
VYCITIOBUAX AN NpUMeHdaeMbIX MeToaoB. TpeboBaHus, npuseaeHHsle B EH 482, npuMmeHaoT Ansg ocobegnHEeHHbIX
pe3ynbTaToB 0TOOPa W aHanmnaa Npob aspo3onel. HacToawmm cTaHgapT KOHKPeTU3NPYeT, Kak HEKOTopasa XapakTe-
PUCTUKA METOAOB onpeaeneHna cogepXaHus aspo3oen oleHNBaeTCs No OTHOLLEHUIO K ODLLIUM TpeboBaHUAM,
npneegeHHbIM B EH 482, Ha ocHOBe 00beaNHEHUS MOTPELLHOCTEN 0TOOPa U aHann3a nNpoo.

HacTtoawmin ctaHgapT NpUMEHAT Anga BcexX NpubopoB, UCNOob3yeMbIX NMpU onpegeneHnn cogepXaHng
TBepAbIX YacTuL, B BO3ayxe paboyel 30HbI B paMKax CaHUTapHO-TUTMeHNYeCKoro KOHTPONA, He 3aBUCUMO OT UX
npuHUMNa aencTems. B HacToswemM cTaHaapTe NpyuBeaeHbl pasnMyHblie MeTOAMKU UCMbITAHWUA U OLIEHKU, YTO 0becC-
nevynBaeT ero NnpuMeHeHne angd npModopoB pasnMYHoro Tna. Hactoawmnn ctaHgapT AoJKeH AaTb BO3MOXKHOCTb
N3roTOBUTENAM 1 NONb30oBaTenam NpnbopoB ANd onpegeneHnda cogepXaHua Yactul, aspo3onen NPUHATL HEMpo-
TUBOPEUMBLIV NOAX0o4 K Banuaaunm npodbooTOOPHUKOB N AaTb OCHOBY AN OLEHKN UX XapaKTepUCTUK NO OTHOLLe-
HUtO K TpeboBaHaMm EH 481 n EH 482. arotoBuTen Taknx npndopoB A0IKHBI MTHPOPMUPOBATL NMofb3oBaTeENEN
06 X XapakTepucTkax B TabopaTopHbLIX YCIOBUSIX ), ycTaHOBNEHHLIX B HAcTosLWeM cTaHaapTe. Mons3osaTtens
OOIMKEH rapaHTUPOBaTh, YTO NPOOOOTOOPHUK COOTBETCTBYET TpeboBaHMAM K CYMMapHOW HeonpedeIeHHOCTU, YC-
TaHoBNeHHbIM B EH 482, B peanbHbIX yCNoBUAX NPUMEHEHUS.

1) Hopmatuve no Babixaemon dpakumm He YCTaHOBIEH A1A YacTuy pasmepom Gonee 100 MKM unu Ana CKOPOCTEn
BeTpa bonee 4 m/c. VicnbiTtanus, Heobxognmble Ons OUEHKU XapakTepucTuK, NpuBeAeHHble B CTaHAapTe, OrpaHuYeHbl
3TUMK ycrnoBusiMu. Ecnun Takme vactuubl 6ONbLWIOro pasmepa unm CKoOpocTn BETPa B AENCTBUTENBHOCTU CYLLECTBYIOT BO
BpemMsi 0Tbopa npob, TO BO3ZMOXHO, YTO pasfin4Hbie NPUbopbl, COOTBETCTBYOWME TPeDOBAHUAM HACTOSILWLEro CTaHaapTa,
MOIYT BblaTh Pa3fMYHbIE PE3YNbTAThI.

U3paaHune ochmumanbHoe
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2 HopmMmaTtuBHbIe CCbINKN

B HacTosLleM cTaHdapTe NCNONb30BaHbl CChINKX Ha criegylollne ctTaHgapThbl:

EH 481 Bo3gyx paboden 3oHbI. OnpegeneHue rpaHynioMeTpuieckoro coctaBa rnpu MsmepeHnin cogepika-
H1A B3BelleHHbIX B Bo3ayxeJdactuu (EN 481, Workplace atmospheres — Size fraction definitions for measurement
of airborne particles)

EH 482 Bo3ayx paboyven 30HbI. ObLLMe TpeboBaHUS K XapakTepucTukam MeToauk UaMmepeHnii coaepKaHuns
xummndecknx sellects (EN 482, Workplace atmospheres — General requirements for the performance of procedures
for the measurement of chemical agents)

EH 1232 Bo3zayx paboyel 30HbI. TpeboBaHWA U MeToAbl UCNbITAHUKA HACOCOB, UCMOJIb3yeMbIX AN UHOWBN-
ayanbHOro otbopa Npob XMMMYyecKnx BelllecTB B Bo3ayxe pabodven 30Hbl (EN 1232, Workplace atmospheres —
Requirements and test methods for pumps used for personal sampling of chemical agents in the workplace)

EH 1540 Bo3gyx pabouden 3oHbl. TepmuHonorua (EN 1540, Workplace atmospheres — Terminology)

EH 12919 Boagyx paboyen 30HbI. Hacockl gnga otoopa npob XMMmUieckmux BeLlecTB ¢ 00 bEeMHLIM pacxoaom
bonee 5 n/muH. TpeboBaHua U metoabl UcnbiTaHi (EN 12219, Workplace atmospheres — Pumps for the sampling
of chemical agents with a volume flow rate of over 5 I/min — Requirements and test methods)

3 TepMUHbI 1 onpepeneHUs

B HacTosLWeM cTaHgapTe NpUMeHeHbl criegyroLlle TepMUHbI C COOTBETCTBYIOLLIMMUM ornpeaesieHUAMMU:

3.1 TOYHOCTL (accuracy): BepxHasa goBepuTenbHas rpaHuLa CMeLLeHUsa Ui OTHOCUTENTbHOW NOrpeLLHOC-
TU Npu oTOope NPob aspoi3onen, obecnevnBaroLLiada oLeHKy obnacT BOKpYr ngeanbHOro N UCTUHHOMO 3HaYeHUS
coepKaHus, B KOTOPOU, MOXKHO OXXKAaaTb, nexat 95 % 3HavyeHUr cogepkaHns oTobpaHHbIX a3po30JIen.

[TpumevaHuns

1 MNogpobHoe onucaHmne cnocoboB BbIMUCNEHUA TOYHOCTU, NMOAXOAAWMX ANSA PaA3NUYHbIX METOAOB UCMbITAHUMN,
npuBeaeHO B NPUNOXeHUsax A n B.

2 TouHOCTb 0bbIMHO onpeaenstioT Kak «CteneHb BIM30CTU pe3ynbTaTa N3AMEPEHUN K MPUHATOMY ONMOPHOMY 3HAYE-

Huto» (no MCO 3534-1).

3.2 copepXaHue asapo30nA B OKpyXakuweM Bo3gyxe (ambient aerosol concentration): CoaepxxaHue 4a-
CTUL, a3p030N5 B BO3QyXe A0 TOro, Kak Ha HUX NOBNNAN NpobOOTOOPHUK UMK pabDOTHUK, HAa KOTOPOM 3akpenneH
MHAMBUAyanbHbIA NPOOOOTOOPHUK.

3.3 cMmeleHue (bias): PasHOCTb MeXxay MmateMaTU4eCcKUM OXXMaaHneM pe3ynbTaToB USMepPeHUn U UCTUH-
HbIM (MPUHATLIM OMOPHBLIM) 3HAYEHUEM.

[EH 482]

3.4 ncnbityeMbiv Nnpnodop (y4acTteyrLWUN B cpaBHUTENbHLIX UCNbITaHUAX) [candidate instrument (for
use in comparisons)]: Npndop nboro Tnna, B TOM Ynicne nNpobooTOOPHUK, UCNOMb3yeMblW AN onpeaefieHns
cogepXaHusi YacTULL a3p0o30nsl, XapakTEePUCTUKN KOTOPOro Heobxoanumo onpeaennTh.

3.5 KoppekTupoBo4uHaa cpyHKUUA (correction function): Matematnueckas pyHKUNA, CBA3bIBAOLLAS CO-
aepXaHuga YacTul aspo30ns, U3MepeHHbIe C MOMOLLLIO UCTbITYeMOro nNpubopa, 1 pedepeHTHOro NnpodbooTOOPHU-
Ka, onpegenaemMag npy cpaBHUTENBHOM UCMNbITAHUK ABYX NPUOOPOB.

3.6 ntHAMBUAyanbHbIN NPpobooTOOPHUK (personal sample): NpobooTOOPHUK, NPUKPENNAEMbIX K oaexae
paboTHUKa Anda oTbopa npob Bo3ayxa B 30He AblXaHKUA.

[ER 1540]

3.7 npeuyn3noHHOCTDb (precision): CteneHb OGNU3OCTU APYT K APYTY HE3aBUCUMbIX Pe3ynbTaToB U3Mepe-
HUW, MNONYYEHHbIX B KOHKPETHbLIX pernaMmeHTUPOBaHHbLIX YCITOBUAX.

[EH 482]

3.8 pedhepeHTHBLIN NPOOOOTOOPHUK (YHaCcTBYHOLLMN B CpaBHUTENbHLIX UCNLITAHUAX) [reference sampler
(for use in comparisons)]: NpobooTOOPHUK, NpeaBapUTENbLHO UCMbITAHHLIA MeTodaMu, NPUBEAEHHBIMU B MPUSIO-
XeHUN A HacTodLero ctaHgapTa, ¢ norpelHocTeio He bonee 30 % npu yCcnoBUAX okpyXatoLlen cpedbl, B KOTO-
POV NPOBOASAT CPpaBHUTENbHLIE UCNbITAHNS.

1) CopgepxaHne NOHATUSA «TOYHOCTbY, NPUBEAEHHOE B HACTOSLWEM CTaHAapTe, He COOTBETCTBYET MPUHSITOMY B
PMI™ 29—99 «[ ocypapcTtBeHHasa cucrtema obecneveHnss egnHcTea namepeHun. Mertponorns. OCHOBHbIE TEPMUHbI W

onpeaenennsa» n MexagynapogHomy cnopapto no metponormm JCGM 200:2008 (cm. oguumanbHbIN NepeBod. n3g-Bo
HIMO «[llpodeccunonan», Clb, 2010).

2
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3.9 achchbekTUBHOCTL Npob6oOTOOPHUKA NO BXoAY; 3cdhdeKTUBHOCTL Mo BXoAay (sampler inlet efficiency;
entry efficiency): [1ns ka)xaoro aspoanHaMmnyeckoro anamMmeTpa YacTul, OTHoLLeHWe coaepXXaHUs a3po30ond, Npo-
XoasdLlero yepes cuctemMy Bnycka npobooTOOPHUKA K COOTBETCTBYIOLLEMY COAEPXKAHUIO a3p030S1a B OKpYXKalo-
LLleM BO3ayXe.

[TpumMmedaHne— IAPHeKTUBHOCTb NO BXOQ4Y 3aBUCUT OT 3PPEKTUBHOCTM acnupaumnmn, Kotopas onpegenser
as3pognHaMmnyeckne CBOMCTBA BXOOHOro OTBEPCTUS npobooTbopHUKa, N CBAA3aHHblIe C padMepamMmmn vactuy 3deKkTbl
OTCKOKa U NOTEPU YaCTUL, BHYTPU U CHAPYXN BXOAHOIo oTBepcTust. ns HEKOTOPLIX TMNOB NPOBOOTHOPHMKOB NOTEPU HA
BMYCKHOM OTBEPCTUUN MOTyT 3aBUCETb OT BHELHNX (PAKTOPOB, TAKMUX Kak CKOPOCTb BETPa U pacnpeaeneHne 4actul, aspo-
30MN5 NO pasmepam.

3.10 npob6ooTbOopHUK, NpUbop Ansa oTdbopa npob (oowmn TepmuH) [sampler, sampling instrument (generic
term)]: YCTpPOWCTBO ANSA OTAENEHUS YacTUL, a3p030M1S OT raza-HoCUTeNs (0ObLIMHO BO3ayXa).

3.11 obpa3euy npobooTOOPHUKA (CNeynanbHbIN TepMUH) [sampler specimen (specific term)]: EQUHNY-
HbIM MHAVMBUAYaNbHLIXM NPUOOP AaHHOIo TUNA.

3.12 achchpekTUBHOCTL OTOOpA NpPod (sampling efficiency): [lna Kaxkaoro aspoanHaMmmn4eckoro gnamMmeTtpa
YyacTuL, OTHOLLEeHMe cogepXaHnst oTobpaHHOro Ansl aHanMsa aspo301s K COOTBETCTBYIOLLEMY coaepKaHWo aspo-
3011 B OKpyXKaloLleM BO3ayxe.

3.13 oTOOp Npod (sampling process): Punsnyeckre NPoLECCHI, B pe3ynbTaTe KOTOPLIX MPOUCXOAUT Cenek-
TUBHOE BCcacblBaHWe YacTuL, BO BMYCKHOE OTBepPCTUE NPpobooTOOpHMKA, pazaeneHne YacTuL Nno pasmepam 3a cyeT
MHEPLUOHHLIX UNK APYTUX CUN, NepeMeLleHe NX Ha NblNeynoBUTeNb UNU Apyrne BHYTPEHHWE MOBEPXHOCTU U
MoTEPA X C NblN1IeyNOBUTENA.

3.14 achheKTUBHOCTL pa3geneHus (separation efficiency): Ana kaxgoro aspoanHaMmmnyeckoro AnamMeTpa
YyacTuu oTHoLWeHNe adpPeKTUBHOCTMN 0TOOPa NPob K 3o ekTUBHOCTU Ha BXoAe.

3.15 ctaTuvecknun npodooTOopHUK (static sampler): YCTPONCTBO He NMPUKpensieHHoe K pabOoTHUKY, C Mo-

MOLLIbIO KOTOPOro 0TOMpaeTcsa BO3AyX Ha KOHKPETHOM y4acTKe.
EH 1540]

4 TpeboBaHuA

4.1 CBoaka TpeboBaHUN

Tadbnwnya 1 — CeBogka TpeboBaHMM K XapakTepUCTUKaM aldpo30/ibHbIX NPoH600TOOPHUKORB

[TokazaTtensb TpeboaHue MeTton neneitaHUi [TpumevaHuns
OYHOCTb Cm. 4.2 [TpunoxeHne A
[Tpunoxenune B
Pasnuumne xapakrepucTuk ob- M3ameHeHnsas oTobpaHHOW [Tpnnoxenne A 1)
pasyoB NpobooTOOPHNKOB OOHO- | Mmacchkl < 5 % Ans rpynnbl U3 Lec-
ro Tmna TW OOAVHAKOBbLIM 0BpPa3oM 3KCNO-
HUPOBAHHbLIX NPOBOOTOHOPHUNKOB
CtabnnbHOCTL NOTOKa BO3AY- CooTBeTCTBYIOWME pasaenbl CooTBeTcTBYIOWME pasge- | 2
xa {(ans npobooTtbopHUKkoB ¢ | EH 1232 n EH 12919 nel EH 1232 v EH 12919 (npwu
BCTPOEHHbIMW HAcOCaMM) HeobxoaAMMOCTU MOoANDULIN-
POBaHHbLIE)
TpaHcnopTnpoBaHue mn obpa- [1na aecatn ncnbiTbiBAEMbIX [Tpunoxenne D
LLieHne NbINTEYIOBUTENEN HE AOJIXKHO
BbITb NOTEPU MAcChl > 5 %
MapknpoBka npobdbi ObecnevyeHne COOTBETCTBYIO- BuayanbHbIN OCMOTP
ey 30Hbl AN HAHECEHUS Map-
KUPOBKMU
PYKOBOACTBO MO 3KCnyarta- CopgepxaHne pykoBoACTBa Mo BuayanbHbIn oCcMOTP
LW akcnnyartauum B COOTBETCTBUM C
paznenom 7
be3onacHOCTb KOHCTPYKUUK CooTBeTCTBYIOWME pasaerbl CooTBeTcTBylOWMNE pasge- | 1
—H 1232 n EH 12919 nel EH 1232 v EH 12919
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OxkoHyarnue mabnuubi T

dakTop TpeboBaHue MeTton ucnbiTaHUK [TpumevanHuns
onekTpunyeckasa 6He3onac- CooTBeTCTBYIOWME pasaerbl CooTBeTCTBYIOWME pasge-
HOCTb =N 1232 n EN 12919 nel EN 1232 n EN 12919
TemnepartypHass crtabunb- BbixogHOW curHan He gorkeH [lpynoxeHune B 3)
HOCTb OTKINOHATBCA OT CpeaHEero 3Have-

HUsA B6onee yem Ha 5 %

CT1abunbHOCTb BO BPEMEHU BbIXOQHOW cUrHamn He JOIKeH Mpunoxexne B 3)

OTKITOHATBLCA OT CpeAHEero 3Haye-
HUS bonee yem HA 5 %

1) Ucnbitanna HeobasaTenbHbl, €CNN M3roTOBUTENb MOXET A0Ka3aTbh, YTO AONYCTUMbIE OTKITOHEHUSA Pa3MEpPOR
ABNSAIOTCH OOCTATOYHO XECTKUMU, YTODbI pasnuumne xapakrepuctuk obpasuos npobooTOOPHUKOB OQHOro TUna dbinw
HUXE npeaena n3mMepeHun.

2} Mpwn HeobxogumocTn Niobelie Gonee crporve TpeboBaHUA No CTabUNbHOCTY NOTOKa BO34yXa AOIKHbI BbITh
npuBEAEHbI B PYKOBOACTBE MO 3KCnnyartauum npnbdopa, npeaocTaBnaeMoMm N3roTOBUTENEM.

3) 31n TpeboBaHVs NPUMEHNMbI TOMBKO ANS NPUOOPOB € NPSAMbIM OTCUHETOM MOKA3aHWIA.

4.2 TOYHOCTDL

McnbiTyemMbiv NpUboOp COOTBETCTBYET HOpMaTKUBY No O0TOOPY Npob, ycTaHoBeHHOMY B EH 481, npu nokasa-
Tene TodHocTU He bonee 30 %:

a) NPY UCMNbITaHUAX NepPBOro TUMa (CM. NpunoxkeHune A): Ans, no kpanHen mepe, 85 % COOTBETCTBYIOLLMX
pacnpegeneHnn YacTuL no pasmepam (cMm. Tabnuuy A.2) n anst pesynbTaToB Bcex 0bsizaTenbHbIX UCMNbITAHUA B
COOTBETCTBUU C Tabnuuen A.1 nnu nonyyeHHbIX Ha OCHOBE KPUTUYECKOro aHanumaa;

D) NpK UCNbITaHUAX BTOPOro TkNa (CM. npunoxerHue B): Ansa Bcex UCMbITYEMBbIX pacnpeaeneHnii Yactiu, no
pasmMmepam U ans pe3ynbTaToB BCceX oba3aTeNbHbIX UCMbITAHUKM B COOTBETCTBUM ¢ Tabnuuen B.1 nnum nony4vyeHHbIX
Ha OCHOBE KPUTNYECKOro aHanmaa.

TpeboBaHMe O0MKHO BbINMONHATLCA NPU NTIOOOK CKOPOCTU BETpa B NpeanosiaraeMomM guarnasoHe CKopocTeln,
MPU KOTOPBLIX MOXET NPUMeHATLECA NPobooTOOPHKUK. MakcuManbHas cCKOpOoCTh BeTpa, NPU KOTOPOW UCNBITYEMBbI
NPOoOOOTOOPHUK COOTBETCTBYET TPeDOBAHUIO K TOYHOCTU, onpedendeT BePXHIo rpaHuLy guanasoHa CKopocTeun,
MpY KOTOPLIX ByaeT NPUMEHSATLCS NPOOOOTOOPHUK.

[MTpunmedanwune— Hdaxe ecnn npobooTOOPHNK HE NOMHOCTBLIO COOTBETCTBYET HOPMATUBY Mo oTHBOPY npob,
ycTaHoBrneHHoMmy B EH 481, 10 ero gonyctmmo ucnonb3oBaTtb A58 onpeaeneHnss cogepXXaHms 4actuy aspo3ons npw
BbINONHEHUN TPEDOBaAHUA K CYMMapHOU HEONPeaeneHHOCTHN, YCTaHOBNEHHOIO B EH 482, B KOHKPETHbIX yCnoBusix (Ha-

npuMep, rPaHynoMeTPUYEeCcKoro cCocraBa 4actul, uenen naMmepeHus, NorpeLllHoOCTen aHanmaa), nNpu KoTopbiX byaeTt npo-
BOONTBCA U3MEPEHUE.

5 MeToabl UCNbITAHUWN

5.1 Bbibop nabopaTopHbIX UCNbLITAHUA

KpuUTrnvecknn aHanns sBNAeTCA NepBbIM 3TanoM oUeHKN XapaKTrepucTuk NpobooTOOpHMKa 1 onpeaendeT TUN
nabopaTopHbIX UCNbITaHW (CM. NpunoxeHnsa A n B). Llenb Kputuveckoro aHanmsa — BbISIBNEHWE YCITOBUW OKPY-
Xarollen cpegbl U Apyrix akTopoB, BEPOATHEE BCEro BNUSALWMX Ha 3 dekTUBHOCTE 0TOopa Npob. Kputnyec-
KWA aHann3 NO3BONIAET NONy4YUTe OOOCHOBaHWE ANS BKNOYEHUA UKW UCKTIOYEHUS N3 UCNbITaHUA BIIUAOLLNX
doakTopoB, NpMBOAA NO BO3SMOXXHOCTU CChINKX Ha onybnikoBaHHble pedynbTaThl. [1py aHann3e paccMmaTpuBaroT
YCITOBUA OKpyXKatoLlen cpeabl, MpU KOTOpPbIX dyaeT NCNoNb3oBaTbhCd NPOOOOTOOPHUK, N NPUHUMAKOT peLleHUs No
3Ha4YeHNAM CKOPOCTU BeTpa, XapakTepUcTUkam aspo3ona 1 Apyrum napameTtpam, UCNoNb3yeMbIM NMpu UCnbiTa-
HUW. Pe3ynbTaTbl KOUTUYECKOTO aHanaa npMBogdsaT B NPOTOKoNe UCNbITaHUK, 0CcOoD0 oTMeYas Nnobble orpaHuye-
HUSA B 0ONAaCTU OLUEHKU XapaKTepUCTUK, BO3HMKatOLLME U3 MPUHATLIX peLLEeHUN.
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Tabnwuua 2— OcHOBHble haKTOPbl, BMUAOLWME HA XapaKkTeEPUCTUKKM NPOoHoOTOOPHUKOB ANA a3po30nen

dakTop

[lpupona BNUAHKSA

Tun nNpobooTOOpHUKA, HA KOTOPbIN
BNnAeT aktop

Pa3mMep vactumu

PacnpegeneHvne yactuu no pasmepam

[Mpo600TOOPHUKM BCEX TUNOB

CKOpOCTb BETpPA

CKopocCTb BETPaA HaA BXO4e BNUSET Ha ac-
NMMpPaunoOHHbIE CBOWCTBA BXOOQHOI0 OTBEp-
CTUA, 0COBEHHO MPU BbICOKMX CKOPOCTSAX W
bonbwom pasmepe yactumu

Mobon NnpobooTOOPHUK HE MMEID-
WM onpeaeneHHoe HanpaBreHune

HanpaBneHune BeTpa

HanpaBneHne notoka Bo3gyxa Ha BXoae
BITUSIET HA BCaCbIBaHWE

Ilobon nNpobooTOOPHUK, HE NME-
IO BXOOHOIO OTBEPCTUSA, OQUNHAKO-
BOro N0 BCEM HanpaBNEHUSAM

CocTtaB a3po30ns

OTCcKakuBaHne 1 NOBTOPHbLIN 3axBaT Yvac-
TUU; pa3pylweHne arnoMmepaToB

Hanpumep, UMKIMOHbI, UMNAKTOPb!

Macca oTobGpaHHOro aspo-
3019

NameHeHne 3dPeKTUBHOCTN yaBVBa-
HUSA NPy BONbLUOW 3arpy3ke paboumnx noBepx-
HOCTEWN

Hanpumep, nmnakropbl, PUNbTPLI
N3 NOPONnIacToB

3apsia aspo3ons

[TouTsKEHNE N OTTANKNBAHWE OT NOBEPX-
HOCTEeU

Bce npobooTbopHMKKM, 0COBEHHO
N3rOTOBIMEHHbIE N3 HENMPOBOAALLNX
MaTepunanos

Pasnnumne XxapakTtepucTtuk
obpa3uoB NpobooTHOPHUKOB
O4HOro TMNa

Hebonbwune pasnuymns pasmepoB MOryT
NPUBECTU K 3HAYUTESIbHBIM a3pogUHaAMWU-
yecknm adpdekrTam

Hanpumep, UMKIMOHbI, UMNAKTOPb!

MIameHeHns1 pacxopa

MexaHn3m pasgeneHnst YacTtul CUIbHO
3aBUCUT OT MOTOKA

Hanpumep, UMKNOHbI, OTCTOUHUKM,
NMMMaKTopPb

ObpaboTka NOBEPXHOCTH

DPPEKTUBHOCTL yNaBMMBaAHUA 3aBUCUT,
HaNnpumMmep OT CMAa304HbIX MaTepuanoB, UC-

Hanpumep, uMmnakTopbl, UMMNWH-
Xepbl

NONb3yeMbIX AN MOKPbITUA paboumnx NnoBepx-
HOCTEeU

B Tabnuue 2 B kKayecTBe cnpaBo4YHOM MHGOPMaLMU NpBeaeH NnepeYveHb OCHOBHbLIX (PaKTOPOB, BNUSIOLLINX
Ha NpoboOTOOPHUKM ANdA a3po3osien, U NpuMepbl NPCOOOTOOPHUKOB, ANA KOTOPLIX 3TU hakTopbl MOMYT okasaTb
3aMeTHble BINAHUS. [Tpn KpUTHUYECKOM aHanmae A0MKHbI ObITb paCCMOTPEHbI 3TW PaKTOPbI, a TakKe NoTeHUMasb-
HOoe BNUSHWE TeMnepaTypbl, AaBEHUA, BMNaXXHOCTU, BUDpaLM, MexaHUYeCcKoro nepemMeLleHns, opneHTauum, TpaHc-
NOPTUPOBAHUA NPODLI U 3nekTpoMarHUTHbIX nonen. Takke goJKHbI ObITb pacCMOTPEHbI cregyroLlue obLme npo-
Onembl, CBA3aHHbIE C Npubopamiu ans otoopa npob:

- MOXET I NpK 0TOOPE NPoL NPON3OUTK paspyLLleHKe arfioMepaToB, T. €. USBMEHUTLCA rpaHynoMeTpUIeCKN N
COCTaB onpeaensemMoro aspo3ons;

- MOXET N1 MPOU3CUTU yNaBMBaHWe He TONBKO YacTuL, nonagaroLLX BO BXOAHOE OTBEPCTME NoA4 BO3AEM-
CTBMEM nobyauTtend pacxoda, HO U YacTul, nepemMellarollnXca K BXOAHOMY OTBEPCTUIO UKW B HEM ocakaalo-
LLINXCA;

- MOXKET NN CYLLLeCTBOBAaTL B3aUMMHOE BIIMAHME MexXay pacxXxoaoM Bo3ayxa vepes NpobooTOOPHUK U CKOPO-
CTblO BETPA, ecnu nepenaj aasneHuns B npobooTbopHUKe man;

- MOTYT 11 NPoDOOTOOPHUKK pearnpoBaThk Pas/IM4YHO NO OTHOLUEHWUIO K YacTulam XXuaknx 1 Tsepablx Be-
LLEeCTB UMW YacTuuam, NPOABNSAOLL MM pa3nnyHble CBOUCTBA NPU OTCKOKE.

5.2 0630p MeTOAOB UCNbITAaHUN

B npunoxeHun A yctaHoBneH nabopaTopHbIM METOA UCNbITaHUU gnga onpegeneHns, HackobKo Nprbop
ansi otbopa npob cooTBETCTBYET 3adaHHOMY HOpMaTUBY. B npunoxeHnn A onncaHsl cnocobbl 0bpaboTKK pe-
3yNbTaToOB UCMbITAHUU ONA BbIMUCIEHUA XapakTepUCTUK NpobooTbopHuka. MeTtoa ucneitaHU, NpMBeAEHHbIN B
NpUNoXeHUn A, npurogeH anga npodooTOOPHUKOB, COOTBETCTBYIOLLUMX HOpMaTUBaM No oTOoOpY Npob, ycTaHOBNEH-
HeiM B EH 481, npuHUMN AeNCTBUA KOTOPLIX OCHOBAH Ha OTAEeSIEHUM YacTuL, OT ra3a-HoCcuUTend B pesynbTaTe
aspoanHammyeckmx npoLiecco’.

V) Npumepom npubopa Ana onpegeneHnsa cogepXaHusa aspo3oneli, He OTAENAWEro YacTuubl OT BO3AyXa B
pe3ynbTaTe a’dpoanHaAMUYECKOro NpoLecca, SIBMSAeTC CEeNEKTUBHbIM AETEKTOP YacTul, OCHOBAHHbLIM HA NPUHUMNE pPac-
CesiHnA cBeTa.
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B npunoxeHun B onucaHbl METOAUKU CpaBHEHUA pe3ynbTaToB NabopaTopHbIX UCMbITaHUK, NONYYEeHHbIX C
MCNoNbL30oBaHMEM UCMLITYEMOro Npnbopa 1 pedepeHTHOro NpobooTOOPHMKA. STU CPpaBHUTENbHbIE UCTILITAHUA NMPU-
rogHbl 4N nNpodbooTOOPHUKOB, OTAENALLMX YaCcTULbI OT rasza-HoCUTENd B pe3ynbTaTe aspoanHaMmnyeckmnx npo-
LeCCOB, a Takke Ansa npubopoB nodoro Tnna, npegHasHadeHHbIX 419 UsMepeHUs cogep)XaHus YacTtul, aspo3ond
B razoBou cpege. [pn nabopaTtopHOM CpaBHUTENBHOM UCNbITAHUN XapakTepUCTUKU UCNbITYEMOTO Npubopa cpaBb-
HMBAKT C HOpMaTUBaMM No 0TOOPY NPOO, ycTaHoBNeHHbIMY B EH 481.

B npunoxeHun C onucaHa MeToanka yCTaHOBNEHUS SKBUBaJIEHTHOCTY ABYX METOAOB U3MepeHU coaep-
XaHW4a aspo3ond nytem cpaBHEHWA B YCIOBUAX NpUMeHeHUs. Pe3ynbTaT cpaBHEHWA B YCIIOBUSIX NPUMEHEHUS
3aBUCUT Kak OT YCNOBUM B paboyel 30He, Tak U OT XapaKTepUCTUK y4aCcTBYHOLLMX B UCNbITaHUKX NpndopoB. Llenk
MeTOANKN — caenaTb BO3MOXHbBIM MPpUMeHeHWe HecTaHaapTU30BaHHbLIX MPMOOPOB AN U3MepeHU cogepXaHus
as3po3osien B cny4vaax, korga akBUBaJieHTHOCTL € pedepeHTHbIMK NpobooTOOPHUKaMIK Oblla yCcTaHOBMNEHa C No-
MOLLIbIO CTaHAapTU3OBAHHOMO UCMbITAHUS.

B npunoxeHunn D onncaHa meToanka UCnbITaHUA NO oLeHKe NpUrogHoCcT npobooTOOPHMKOB aspo3oien 1
norpeLHocTen, BO3HUKaoLWMX Npn 0bpadboTke U TpaHCNoOpTUROBaAHUK NPOD.

[1pn ganbHenLweM UCMONbL30BaHUN UCNBITAHHOTO NPODOOTOOPHMKA y4eT NorpeLlHOCTU aHannaa sBnsieTcd
o4YeHb BaXKHbIM 4N NoNb30oBaTeNs. OTO CBA3aHO C TEM, YTO OCHOBHbIE TPebOoBaHUA K XapaKTepuctnkam, yCTaHOB-
neHHble B EH 482, npumMeHAaoT KO BCEM 3Tanam npoLlecca naMmepeHus, Bkirodas otoop 1 aHanuna npobel. B npuno-
XeHun E onucaH cnocob BblYUCIEHNA CYMMapHON HeonpeaeneHHOCTU U3MepeHnda coaepXaHuga asposonen Ha
OCHOBE KOMOWHaLMKW norpellHoCcTeN oTOopa U aHannisa npob ANg oLeHKM B COOTBETCTBUN C TpeboBaHuaMKM EH 482.

6 TUnbl OUEeHKM

CyLlecTBYeT ABa pasfnYHbIX TUNa oLeHKM NpobooTOOPHUKOB. 3TU TUNLI ONpedenAlnTCA B COOTBETCTBUNM CO
cleayroLlmnm:

Tun 1: pasgen 5 + npunoxeHune A + npunoxeHue D.

Tun 2: pasgen 5 + npunoxeHue B + npunoxeHue D.

STU TUMNbI OUEHKN MpUBeaeHbl B Mopsake YMeHbLUIeHUA obbemMa MHdopMaLnin, MMeoLLEeNCs Y NONb3oBaTe S
npndopa ansa otobopa npodb. VcneiTaHWe NepBOro TMna gaeT Nonb3oBaTento bonblle MHopMaLlnn, Ha OCHOBE
KOTOPOWU MOXHO OLLEHUTbL COOTBETCTBYHIOLLME XapaKTepUCTUKN NPobooTOOPHKKA B KOHKPETHLIX YCNOBUAX NMPpUMeEHe-
HUA. MicnbliTaHWe NepBOro Tna B OTNUYMe OT UCTIbITaHWUA BTOPOIO TUMa NO3BONSET NoNb30BaTE 0 OLLEHUTL CYM-
MapPHY0 HeonpeaeneHHOCTb KOHKPETHOW METOANKMN N3MEPEHU (CM. npunoxeHue E).

/ PykoBoACTBO nNo 3Kcnnyatauun

PykoBOoACTBO NO aKkcnnyaTaunun A0JTKHO ObITb OAHO3HAYHbLIM, MCUepnbIBaOLW UM U coaepXaTb Heobxoau-
Mble UnncTpaunn. MHgopmaumns no NCnonb3oBaHUIo ACMKHaA BKIOYaTb, No KpalHel Mepe, cneaytoLlie noso-
YKEHUSA:

- B COOTBETCTBUN C KakMM HOPMaTUBOM Mo 0TOOPY Npob (ecnu TakoBOW UCNOMNb3YeTCH), YCTaHOBNEHHbLIM B
EH 481, npeanonaraetca ncnosfib3oBaTh Nprbop And oTdbopa Npob;

- OrpaHN4YeHUA No UCNONL3OBaHKUIO NPUbOoPA;

- pacnpegeneHnst YacTuL, a3po30ia No pasMepam, gManaszoH 3Ha4eHN CKOPOCTM BeTpa U Apyrue yCrnoBus
PadOoThI, NPU KOTOPLIX NPOOOOTOOPHUK AOJTKEH COOTBETCTBOBATL TPEDOBAHMUAM K TOYHOCTU, YCTAHOBNEHHLIM B 4.2;

- pacuyeTHbIN pacxoa;

- YKaszaHWs no ycTaHOBKe NpobooTOOpHMKa N HACTPoOUKe pabouunx napamMeTpoB (Hanpumep 06 bEMHOro pac-
xoaay);

- TpeboBaHUSA K BHELLHEMY HAacocCy, eCni TaKOBOW UCTMONb3yeTcsl; 0O0beMHbIN pacxoq, nepenag AaBfieHUs,
nynecauun. Takke AomKHbI ObITh NpUBedeHbl NPUMePbl pekoMeHOYyeMbIX HACOCOB;

- pekoMeHayemMble baTapenky U 3apsaaHoe YCTPOUCTBO ANS HUX, eClTM TaKoBble UCMOSb3YHTCS;

- NPOACIIKNUTENBHOCTL PaboThl MONHOCTLIO 3aPSKEHHBLIX baTapen B 0DbIYHLIX YCNOBUAX paboThl;

- Anana3oH 3Ha4YeHU TemnepaTypbl NpU XpaHeHUn 1 padboTte NpobooTOOPHKKA;

- NogpobHOEe onNncaHne XxapakTepucTUK UCNONb3yEMbIX NbITIeynoBuTenen (Hanpumep gnameTp punbTpa,
MaTepuan, pasmep nop):

- obLLEee pyKOBOACTBO MO TUMUUHOMY MPUMEHEHUIO MPODOOTOOPHUKA U METOAO0B aHann3a npoo;

- MUHUMalbHbIe TpeboBaHNA K 0OCNTY>KUBAHUIO;

- ONUCaHWe PeMOHTa, OUNUCTKN 1 rpaaynpoBKN NpobooTOOPHUKA;
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- npeaynpexaeHnsa 06 N3BECTHbIX NpobiemMax, BO3HUKaLWNX MPpW UCNONB30OBaHUK, HANpPUMepP C OpUeHTa-
LUnen, mexaHn4yecKnMimn yaapamu,;

- UHpopMaUUA O 3anpeTe UCNOoNb3oBaHUA NPOOBOOTOOPHUKOB B HEKOTOPLIX YCITOBUSIX, HANPUMEP BO B3Pbl-
BOOMacHOW aTtMocdepe, ecn TakoBble MPUMEHATCA.

8 MapkupoBKa, KOHTPOMNb KayecTBa

8.1 MapkupoBka

Ha npnbopax anda otoopa npod aspo3ond AomkHa bblTe HECMbIBaeMas MapKMpoBKa. Ha MapKnpoBKe O0/1-
XKHO ObITb yKasaHo cregyroLlee:

- U3roTOBUTEND;

- nAeHTUpUUUpPYOLLIA Ko NpobooTOOPHKMKA.

[na npobooTOOPHUKOB, OLIEHEHHbIX MO pe3dynbTaTtaM UCTIbITaHWUA MePBOro NN BTOPOro TUNa N COOTBETCTRY-
lOLLUUX TpeboBaHUAM HaCTOgLLLEero ctTaHgapTa, Ha MapKUPOBKe yKkasbIBalOT HOMEP HacTosILLEero ctaHgapta v TUn
OLEHKMN.

8.2 KoHTpo-nb KavyecTBa

N3rotoBUTENN OOMKHbI cCneaoBaTh NPUHATOW nporpamMmme obecneveHns KavecTsa.
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[MpunoxeHune A
(06a3aTenbHoOe)

JlabopaTtopHoe ucnbitTaHne NpobooTOOPHUKOB Ha COOTBETCTBUE
HOpMaTMBaM No oToopy Npob

A.1 Oowme nonoxeHnn

Llenbto nabopaTopHbIX 3KCNEPUMEHTOB SABMNAETCH onpeaeneHne 3dpdekTnBHOCTH 0TBopa Npobd Kak PyHKUUN aspo-
OVHaAMMNYECKOro gnamMmeTpa 4YacTul B COOTBETCTBYIOLWEM AManNa3oHe pasMepoB 4acTul, a Takke Kak PyHKUMKU NHObIX
OPYrMX BaXXHbIX napameTpoB. 3HaveHus 3pPpekTMBHOCTM oTObopa Npobd cpaBHUBAKT C 3a4aHHbIM HOPMATUBOM MO OTHO-
py nNpob. Matematndveckoe MoAennpoBaHne NMPUMEHSIT AN OUEHKN COoAepXaHus YacTul adpo30iien, YNOBMNEHHbIX B
cpege aspo3onen ¢ nagearnbHbiM norapudmMmmyHeckn HopmMarnbHbIM pacnpegeneHmemM 4actuu no paamepam ¢ UCNosb30-
BAHWEM BbIHYUCNEHHON 3MPEKTUBHOCTU NPOBOOTOHOPHMKA M 3a4aHHBIM HOPMATUBOM NO OoTOopy npob. Ha ocHoBe 3TUX
NAaHHbIX OUEHMBAOT CMEeLWeHne U NpPeumn3noHHOCTb.

A.2 MeToa ucnbiTaHUU

A.2.1 O6wme nonoXxeHuns

QPO PEKTUBHOCTE 0THOPA NPOO BbIMUCIAOT, pasgenme 3HAYEHNE cogepXaHus YacTul aspo3ons, noryyYeHHoe Ha
NCNbITYEMOM Npubope, Ha 3HAYEeHUe CoAepKaHus 4YacTul aspo30nd B OKpyxawwem Bo3ayxe. [1lnaH akcnepmmeHTa
paspabaTtbiBalOT Takum obpasom, 4Tobbl Haanexawee BHUMaHMe BbIno yaeneHo crnyvYanHomy BolbOpy M OLEHKE OCHOB-
HbIX BNUAHUA. ONUcaHne 3KCNEPUMEHTA U NMPUMEHSEMYIO CTATUCTUYECKYIO MOAENb NPUBOAAT B NPOTOKOIE UCMBbITAHWM.
[Tpumep noaxoasilero nraHa 3KCrnepumeHTa npmBeaeH B npunoxexHun F.

A.2.2 YcnoBuAa ncnbiTaHUKU

McnbiTanmna npobooTbopHUKOB, npedHa3Ha4veHHbIX Ansa oTbopa BabixaemMon pakumm 4actul, NpoBOASAT B a3po-
OMHaMnyeckon Tpybe nnu asposonbHon kamepe. MlhamBuayaneHblie nNpobooTbopHUKM Ans oT1bopa BAbIXaeMon Ppak-
LMK, NpegHasHavYeHHble 4ns NCNosfib30BaHUSA Ha OTKPbLITOM BO34yXe UK B cpegax ¢ CUNbHOW NPUHYAUTENBHON BEHTUIS-
LUnen (T. €. Npu CKOPoOCTU BeTpa bonee 1 M/c), CNbITbIBAKOT, 3aKPENUB X HA MAHEKEHE B HaATyparibHY0 BENWUYUHY UIN B
YCNOBUAX, O KOTOPbIX NOATBEPKAEHO NOMNyYeHNe SKBUBaNEHTHbIX pesyrnbtatos). MonoxeHne maHekeHa fomkHO o6ec-
nevynBaTb BOCNpon3BeaeHne 3PP eKToB, BbI3BAHHbLIX MPUCYTCTBUEM FONOBLI U KOPNyCca YenoBeKa B HATypanbHYH BENUYN-
HY, OAETOro B YNCTbIA XIONYaToByMaxHbIi KOMOMHE3OH UNW aHANOTVYHYIO oaexay2). Pasmep u xapakrepucTukn NCnorib-
3yeMOro MaHekeHa npuBogaT B NPOTOKONe ucnoblitaHuin. Ecnn npob6ooTOOPHMK UCNBITEIBAOT B KAYECTBE MHANBUAYATTBHO-
ro, TO NMONy4YeHHbIE PE3yIbTaTbl HE NPUMEHSIOT AN €ro UCNONIb30BAHUA B KAYECTBE CTaTU4YecKoro npobootbopHuka (u
HaobopoT). ECnn no TeXHUYECKMM npuynHamMm MaHeKeH MUCNOSb30BaTh HENb3s, TO MakCumanbHasi CKOPOCTb BETpa B
aspoanHammnyeckon Tpybe gorkHa beiTb He Bonee 2 m/c (Hanpumep, He bonee 0,5 m/c, 1 m/c n 2 m/c), Npu 3TOM OrpaHm-
YEHUA NO UCMbITAHUIO JOIMKHbI BbITb MPUBEAEHbI B NPOTOKONE.

Ina npob6ooT6OPHUKOB, NpeaHasHaYeHHbIX ANA yNnaBiMBaHUs TOpakanbHOW UMK pecnupabenbHon pakumm,
3hPeKTMBHOCTL 0TOOpa npod npeacraBnsaeTr cobon kombumHaumio ahdekTmBHocTn NpobooTbopHMKaA HA BXoAde N 3d-
HEKTUBHOCTU BHYTPEHHEro pasgenenmnsa. OHM MOryT ObiTb NONyYeHbl B OAHOM SKCMEPUMEHTE, KaK ONNCaHO BbilLE, HO NPX
3TOM AnanasoH PasmepoB YacTul, OrpaHuYveH 3Ha4YEeHUSAMKN, YCTAHOBITEHHBIMM ANS aHanm3npyemon gppakumm B tabnuue
A.1. B kavecTBe anbTepHaTuBbl 3PPEKTUBHOCTL 0TOOpA Npob B 3TUX cnydasix MOXeT ObiTb onpegeneHa Ha OCHOBE
KOMOMHNPOBAHNSA PE3YyNbTATOB ABYX OTAENbHbLIX 3KCNEPUMEHTOB. OAQHOIO 3KCNEPUMEHTA MO UCMbITAHUKD 3PPEKTUBHOC-
™™ NpobooTOOPHMKA HA BXOAE, APYroro — nNo onpeaeneHnio 3spOekTMBHOCTN BHYTPEHHENO pasaeneHuns. Ina nenbitaHum
no onpeaeneHnio 3dpPekTMBHOCTU NPOH6OOTOOPHUKA NO BXOAY NMPUMEHSAIOT TE Xe MONOXEHUs, YTO U Ans otbopa BAbIXa-
eMon ppakymm, HO NpU 3TOM ANanasoH PasMepoB YacTUL OrpaHuUYeH 3HavYeHUsIMK, YCTAHOBIEHHLIMU ANA aHalN3npy-
emon hpakuymm B Tabnuue A.1. McnbiTanna no onpeaeneHnio 3d@eKTUBHOCTU pasaeneHnss MoryT bbiTb NPOBEAEHb!
B a3pP030J/IbHON KamMepe Npu HU3KOW CKOPOCTU NOTOKA BO3AyXa C UCMNONMb30BAHMEM MU3ONNPOBAHHbLIX NPODOOTHOPHUKOB.

A.2.3 KoHTponupyembie Bnuswme paktTopbl

A.2.3.1 00wWwme nonoxeHnn

JNlabopaTtopHble ucnbiTaHusa No onpeaenennto 3dhdeKTUBHOCTU O0THopa Npod AOMKHbI BbiTh CNMNAHNPOBAaHbI TAKUM
006pa3om, 4YTObbl KONMYECTBEHHO ONPEeAENNTb BIUSHMUA TEX (PaKTOPOB, KOTOPLIE MO pedynbTaramMm KPUTUYECKOro aHanmaa
ObINMM NPU3HaHbI BaXXHbIMWU A1 UCNbITyemMoro npobootbopHuka. B tabnuue A.1 npuBegeH nepeveHs Hanbonee BaXXHbIX
BITUAIOLWMX (DAKTOPOB N OTMEYEHO, ANsl KakmxX hakTopoB ucnbiTaHne obasatenovHo (C), obs3zatenbHo Ans npobooTbop-
HMKOB HEKOTOPbLIX TUMOB UMM KOHKPETHbIX crnydaeB npumeHeHnst (C*) nnn HeobaszartenbHo (O). VckntoYeHHble hakTophbl
OOIMKHbI ObITb YETKO MAEHTUMUUMPOBAHbI B NPOTOKONE ncnbiTaHun B pasgene «Obnactb NPpUMEHeHus».

1) Ins onpegeneHns BO3MOXHOCTV MPUMEHEHMS APYroro cnocoba, OTNMYHOrO OT MCNONb30OBAHUA MaHeKeHa,
HeobxoanmMo nccnegoBaHue.

2} Mpumepbl OLEHOK XapakTepucTMK MHAVBUAYanbHbIX NPo60oTOOPHMKOB ANA oTbopa BAbIXaemol dpakumm npu-
BeAeHbl B pabotax XuHaca u Kyo (1995), Kennn m gp. (1997), Mapka v BuncenTa (1986) n kHure BuHcenTta (1989), ccbinku
Ha KOTOpPble yKa3aHbl B bubnuorpadgpum.

8
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B tabnvue A.1 Takke npuBeaeHbl Ananas3oHbl 3HAYEHUI haKTOPOB, AN KOTOPbIX MPOBOAAT UCMbITAHUSA, U YNCNO
TOYEK B 3TUX AnanasoHax. B uenom, BbiOpaHHble 3HA4YeHUA HE 00A3aTenbHO AOMKHbI BKMOYaTh npegenbHble 3Ha4YeHUs
nanasoHa, XO0TH B HEKOTOPbIX Cny4asiX yCcTaHaBMUBALIOT cneuunanbHble TpeboBaHuns. Ecnn, ncxogs na nnaHa akcnepum-
MEHTa, HeODX0aNMMO BbIOpaTb, HANPUMEP COCTaB TECTOBOINO aldpo30fd UMY TUN MbINeynoBUTENS, TO NMPU KPUTUHECKOM
aHannae paccMmarpuBaloT BNUSHWE CAENaHHOro Bbibopa Ha NPpUrogHoOCTb Pe3ynbTaToOB UCNbLITAHUSA AN PYTUHHOIO 0T6HO-
pa npoo.

Tabnunya A1 — KoHTponupyemble akTopbl
dakTop CrtaTtyc [nanas3oH 3HavYeHuu Yucno Touek Pasnen
A3poanHa- C Babixaemasa dpakunsa ot 1 go > 9, pacnpegeneHHbiX Takum 06- | A.2.3.2
MUYECKUN Ona- 100 MKM DA30M, 4YTODbI BbINIM OXBAYEHbl Ba)-
METP YacTuL, TopakanbHasa dpakuma ot 0,1 4o | Hele y4acTKn KpUBON 3IPPEKTUBHOC-
C 35 MKM ™
PecnupabenbHasa dpakumsa ot 0,1
C 010 15 MKM
CKOPOCTb C B pabo4ven 30He TONMBKO BHYTPU NO- 2. npun ckopocTtn BeTpa < 1 m/c A.2.3.3
BETPAa MeweHun ot 0 go 1 m/c
B paboyen 30HE BHYTPU NOMELLE- 3. npn ckopocTtn BeTpa 0,5 m/c,
C HUW NN Ha OTKPbITOM Bo3gyxe ot 0 go [ 1 m/cm 4 m/c
4,0 m/c
HanpaBne- C YcpeaHeHHoe Mo BCEM Hanpasne- > 4 3Ha4YeHUU NowaroBo nm He- | A.2.34
HUe BeTpa HUAM npepbiBHOE BpalweHune npobooTbop-
HUKA
CocTaB O ®aza: TBepaas nW/unu xuakast Beibupatot nogxogsawme matepu- | A.2.3.5
aspo3orns YacTuubl N3BeCcTHOU POPMbI ansbl
Arnomepa- O He arnomepupoBaHHas Mbllb; BoibupatloT n QOKYMEHTUPYIOT A.2.3.5
LNA a3po30n4 BbiCOKO arnomMmepupoBaHHAas Mbiflb
Macca oT10- O Bnnote 40 macchl, paBHOW MPOU3- AD 36
BpaHHOro aspo- BEAEHWNIO. MAakCUManbHoOe coaepXKa- T
305 HMWNEe X PacCUYNTaAHHbLIN pacxog X Bpe- S 3
Ms oTbopa npob -
3apsig aspo- O 3apsXKEHHbIM UMW HEUTPAlbHbIN Boibunpatot n JOKYMEHTUPYIOT AD37
3014 a’3po3onb; o
[Tpo60OTOHOPHUK, N3TOTOBIEHHbIN
N3 TOKOMPOBOASILLETro UIMU N30NSALNOH-
HOro marepuana
M3meHYn- C~ MakcnmanbHO BO3MOXHOE YUCIO AD38
BOCTb 006pa3uoB NpoboOTOOPHUKOB B rpynne, HO HE Me- T
NPOHBOOTOHOPHM- Hee wecTn 0bpa3LoB —
KOB
KonebaHus C* PaccuUnTaHHbIN pacxon + 5 % npwu AD30
pacxoaa OHON CKOPOCTU BETPA 3 o
Paboyne O Beibop matepuanoB (Hanpumep, A 2310
NOBEPXHOCTH dnnNeTPOB, NOPUCTBIX MATEPUATIOB) WU o
ans ynaesnmBa- noapobHoe onucaHne nobbiX NpUMe-
HUA YacTuu HAEMbIX CrocoboB 006paboTkn NoBeEpPX-
HOCTW —

C — ob6s3aTenbHoe
C* — obszarenbHoe ANl HEKOTOPbIX TUNOB NPOBO0OTOOPHUKOB NN KOHKPETHBLIX CNy4aeB NMPUMEHEHNS
O — HeobsI3aTenbHoOE

A.2.3.2 Paamep vacTtuy
Ina veneitanmsa npobooTOOPHUKOB Mo 0TOOPY BAbIXaeMon ppakunm Handbonbln pasmep YacTul AormKeH ObiTb

He meHee 90 MKM.
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A.2.3.3 CkopocTb BeTpa

HnanasoH 3Ha4YeHUn CKOPOCTEN BETPA ANA «paboyen 30Hbl HA OTKPLITOM BO3AyXe» NPUMEHSIOT Ans npobooToop-
HMUKOB, UCMONb3YEMbIX B MOMELLEHNAX C NPUHYAUTENBHON BEHTUNAUMEN (NPU CKOPOCTU NMOTOKA BO3ayxa bonee 1 m/c).
PekomeHayemoe B HACTOSILWLEM CcTaHgapTe Hanbornblee 3HA4YEHNE CKOPOCTU BETPA MOXET OblTb U3MEHEHO, €CIU MPW
KPUTUHECKOM aHanumi3e HangeHo bonee nogxoasiwee npegenbHoe 3HavYeHne B 3aBUCMMOCTU OT NMPeanonaraemoro nc-
nonb3oBaHUs NpobooTbopHMKA.

A.2.3.4 HanpaBneHne BeTpa

B cooTBeTCTBUM C HOPMATUBOM MO OTHOPY BAbIXaeMoW PpakuUM OLEHKY BIUSHUA HanpaBlieHUs BETPA NONy4atoT
yCcpeaHeHnem oTtbopa npu BpaweHUn MaHekeHa nnm npobooTOOPHMKOB B X04€ KaXQoro UCnbiTaHus nmbo HENPEPbIBHO,
nnbo NoLwaroBo B YeTbipe unu bonee atana. [na ctatnvyeckmnx npodbooTOOPHNKOB 3TO TpeboBaHne MOXeT He cobntogaTb-
cA, ecnu nNpobooTOOPHUK CKOHCTPYNPOBAH Taknm 00pa3om, 4TO €ro BXogHoe OTBEPCTUE BCeraa npUHMMaeT Haunydlee
NONMOXXEeHNe OTHOCUTENbHO BETPA, UNK SABMSIETCA OQUHAKOBbIM A1 BCEX HaANpaBneHun, unu ecnm otoop npobd Nnponcxo-
ONT B PUKCUPOBAHHbLIX NOJNTOXEHUAX MO OTHOLWWEHUIO K UCTOYHUKY NPUHYAUTENBHON BEHTUMSALNMN.

A.2.3.5 CocTaB aspo3ons

[1py ncnbiTaHUAX NPOBOOTOOPHUKOB ANSA UX KnaccupuunpoBaHUsS UCNONb3YIOT CPEepUYECcKne N N3oMeTprdec-
Kne vactuubl (TBEPAOro BEWECTBA UK XNAKOCTN). CTENEHb arnoMepaunm TeCTOBOro aspo30ns MOXeT BbiTb NPoBEpPEHa
nyTemMm cpaBHeHUs1 Npob, OTODpaHHbIX C NOMOLBIO ABYX Npubopos, ogHOro, 6e3 paspyleHuns arnoMmepaToB (Hanpumep,
ocaauTenst), U Apyroro, B KOTOPOM arnomeparbl paspylatrotcs (Hanpumep, umnakropa).

A.2.3.6 Macca oTobpaHHOro asposons

Llenbto ncnbiTaHmna ABNSAeTCs onpeaeneHne KpUMBomM 3aBUCUMOCTU 3 ekTuBHOCTM NpobooTbopHUKA OT Macchl
OTODPAaHHbIX YacTUL adpo30rs, HO HE OUEeHKa NorpewHocTen aHanmaa. [1pu npoBeaeHmnn T1akoro NCNbiTaHUs BbiIOMpaoT
MaKCuMarnbHOE coaepXaHune n Bpemst otbopa npob, COOTBETCTBYHOWME NpeanonaraemMbiM LENAM U3MEPEHUSI.

A.2.3.7 3apap aspo3ons

Ecnn npob6ooTOOPHUK N3rOTOBNEH U3 MmaTepuana, He npoBOASsLLLErO 3MEeKTPUYECKUA TOK, TO €ro NCnbiTaHne NPoBO-
OST C UCMONb30BaAHMEM 3NEKTPUYECKM HENTPANbHOro aspo3ons. OgHako pesynbratbl MOINYT HE OTpaXaTb XapaKTepPUCTU-
Ky, NMONy4Yaemyto npu pyTMHHOM OTOOpe npob, korga B BO3AyXe MPUCYTCTBYIOT 3apshKEHHble YacTuubl asposonu. [pu
NpoBeAEHUN UCMbITAHUW BIUSIHUE 3NEKTPOCTATUYECKMX 3apsAAoB AOMMKHO ObiTh MO BO3MOXHOCTU YMEHBLUEHO MYTEM
BbiboOpa npobooTOOPHUKOB, M3rOTOBMEHHbBIX U3 TOKOMNPOBOASALWLMX MATEPUarnoB, NX TWAaTENbHOW OYUCTKU U 3a3EMITEHUS,
eClnKn 3TO YKA3aHO B PYKOBOACTBE MO 3Kcnnyartauun.

A.2.3.8 Paznu4yne xapakrepmMcTuk oo pasuoB npobooTOOPHMKOB OAHOrO TMna

McnbiTanmne obsasaTtenbHO TONBKO ANs HAMBMAYanbHbIX NpobooTOOPHUKOB Ans 0Tbopa TopakanbHON U pecnmpa-
benbHOW hpakumin. [Npy ncneiTaHUAX NCNONb3yT 06pa3suUbl OPUrMHaNbHbIX, CEPUUHO BbINyCKAEMbIX NMPO6OOTOOPHUKOB,
HO HE MX ONbITHbIX 06pasuoB. [1pegnoYTUTENbHO, YTODLI MCNoNb3yemMmblie 0bpasuybl NPOHBOOTOHOPHMKOB ObINU HOBLIMU,;
TaKkxKe JoImKeH BbiTb YCTAHOBINEH CPOK CnyXbbl BbIDpaHHbIX 06pasuoB. Ecnn pasnuumne xapakrepuctnk obpasuoB npobo-
OTOOPHUKOB DyAET HE3HAYMMbIM, TO NOMYYalOT, N0 KPAWHEN Mepe, WECTb Pe3yNbTaTOB UCMbITAHUA, HO UCMNBbITAHUSA MOTYT
ObITb NOBTOPEHbI U AN OAHOINO N TOro Xe obpasya npodbooTbopHuka (cm. 4.1).

A.2.3.9 KonebaHusa pacxoaa

McnbiTaHne obszarenbHO ToNbKO Ansa npobooTbopHUKOB Ans oTtbopa TopakanbHOWM M pecnupadenbHoOn hpakuumn.
McnbiTaHne ansa onpeaenedHns BNmsaHUA pacxoga Ha oTtbop npod npoBoAAT NpU CKOPOCTU BeTpa Hanbonee npeacraBu-
TENBbHOW AN YCNOBUW UCNONb30BaHUA. VcnbitTaHma ans nonydYeHuns 3toun nHdopmaumm npoBoanTb HE 0653aTenbHO,
ecnn B onybnmkoBaHHOW NUTepaTtype UMETCHA HAAeXHble JaHHbIE.

A.2.3.10 ObpaboTKa NOBEPXHOCTI

[Tpymepammn 06paboTkn NOBEPXHOCTU SABNSAOTCA CMa3blBaHUE U OYMCTKA MaTepuana ans ynaenuBaHusA, HEUTPa-
nn3auust GunbTPOB U NMOPUCTLIX MaTepuanoB U o4ncTka npodbooTbopHuka. NoabupatoT nogxoaswme metoabl 06paboT-
KW NOBEPXHOCTU N BbIBpPpaHHbIE METOAblI NOAPOOHO ONUCLIBAIOT B MHCTPYKUMK MO NMPUMEHEHUIO NPoDBOOTOOPHMKA.

A.2.4 TpeboBaHUA K NPOBEAECHUIO SKCNEPUMEHTOB

Huxxe npvBeaeHbl XapakTepUCTUKMU CUCTEMbBbI A5 NPOBEAEHUS SKCNEPUMEHTOB.

A.2.4.1 JkcnepumMmeHTbl npoBoaaT npu temnepartype ot 15 °C go 25 °C, gasneHuun ot 960 go 1050 rlla n oTHOCK-
TenbHOW BNaxHocTn oT 20 % o 70 %, a ecnmn npobooTbOpHMK npeaHasHa4veH Anst NCNonb30BaHuUsl B Donee XXeCcTkux
YCNOBUSIX, TO YCINOBUA UCMbITAHUSA OOMKHbI NO BO3MOXHOCTU Hanbonee TOYHO BOCNPOU3BOAUTL 3TU ycroBus. [1ogpob-
HOE OonNucaHwue yCrnoBUN OKPYXKaloLWeWn cpedbl, B KOTOPbIX MPOBOAAT UCMbITAHWUS, N pealibHble YCIOBUS BO BPEMSI UCMbITA-
HUS NPUBOAAT B NPOTOKONE UCNbITAHUNA.

A.2.4.2 VicnbiTaHnsa MOXHO NMPOBOAUTL C NONMAUCNEPCHBIMWU UMW MOHOANCMEPCHBIMWU a3PO30NsAMU, UNN UX KOM-
Gunaumen!). Mpu NCNONb30BaHUM MOHOOMUCNEPCHBLIX TECTOBbLIX a3po30nen B pesynbTare equHUYHOIo 3KCNepuMeHTa
nony4arT 0gHO 3HaveHue 3dpPekTUBHOCTK oTHopa Npob npu 0gHOM 3HAYEHUM aspoauHamMmmudeckoro gnametpa. OTcoaa
crneayer, uTo HeobxoauMO WMCNonNb30BaTh AEBATb PA3NIMYHbIX a3po30nen AN nonyyeHnsa 3HaveHnin 3PeKkTMBHOCTH,
COOTBETCTBYIOWMX AEBATY Pa3nNuMyHbIM pasmepam vactuy. Jnsa kaxgoro asposona?) onpegensioT, B TeX cnyyasx, koraa

D) Mpumepbl onyBnnKoBaHHbIX OLEHOK XapakTepUCTUK, NOMYyYeHHbIX C UCMONb30BAHMEM MONMUANCHIEPCHBIX a3pPo-
3onen (0bbIvHO Ansa NpobooTOoPHMKOB Ans oTbopa pecnupabenbHON K TopakanbHOWU hpakunin) npuBedeHbl B Nybrnka-

LUMSIX, YKa3aHHbIX B bubnuorpadum ([4], [8], [9], [10], [16], [18], [20] n [25]).
2} CM. HanpvMep cTaTblo, CChINKa Ha KOTOPYIO ykasaHa B bubnuorpadum [24].
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3TO0 HEOOBXOAMMO, NONPaBOYHbIE KO3IDMUUUNEHTLI AN ydyeta PopmMbl U NNOTHOCTU YacTul. [1pn ncnonb30BaHUK MOK-
OVUCNEPCHOro aspo30rs B pe3ynbrare 04HOro 3KCNnepumMmeHTa nony4arT HECKONbKO 3Ha4YeHun 3OPEKTUBHOCTM 0THOpa
npob, COOTBETCTBYOLWMX COCEAHUM 3HAYEHUSIM a3pOAMHAMUYECKOro AunameTpa B npeaenax tpebyemoro auanasoHa.
[TonpaBovHble KO3 PUUMEHTBI ANA y4YeTa MMOTHOCTU U POPMbl HacTUL NPU UX NPUMEHEHUN OMNPeaensoT Kak PyHKUNK
pazmepa 4Yactuu,.

A.2.4.3 Bbibop aspo3ons 3aBUCUT OT AOCTYNHOCTU NOAXOASWEro mMeToga U3MepeHnn aspognHaMmnYeckoro ama-
MEeTpa 4acTul;, OH MOXeT BbITb onpeaeneH NwwbbiMm MeToaomM ¢ 0gHOW €AUHCTBEHHOW, MOHOTOHHOW rpagynpoBOYHON
XapakTepPUCTUKON B COOTBETCTBYHOLWEM AnanasoHe pasmepos vactuy. JomkHo BbiTb NpuBeaeHO nogpobHoe onucaHue
METOANKN IPagynpoBKN, 0COBEHHO eCcnn NPUMEHSIIOT NOoNpaBoYHble KO3 PUUNEHTLI AN y4eTa NMOTHOCTU, DOPMbI UK
OPYIMX XapakTepuUCcTUK 4YacTuy TECTOBOro aspo3ons. [lony4veHHble 3Ha4YeHns1 a3pognHaMnyeckoro gnameTpa gOoImKHb
ObITb NPUMEHNMBI MPU HBIO TOHOBCKOM XapakTepe TeYEeHUs1, a UX NPEeUn3noOHHOCTb {BKINKOYas HeEONpeaeneHHoOCTb Noboro
NCMONb3YyEMOro nonpaBoYHOro ko3dduumneHTa) gomkHa bbiTb BblMUCIEHA N NPUBEAEHA B NPOTOKOME UCMbITAHUN.

A.2.4.4 B skcnepumeHTax no otbopy npob pecnmupabenbHOW 1 TopakanbHOW Ppakymim MOHOOQUCNEPCHOCTb TECTO-
BbIX a3po3oneun, onpegensiemas Yepes3 reomeTpuyeckme ctaHgapTHbie OTKNOHEeHUs, He AgomkHa Obitb 6onee 1,1. lNpwu
oTbope npod BAbIxaemon ppakumMm MOHOAUCNEPCHOCTb TECTOBbLIX a3po3onen, onpeaensemasl Yepe3 reomeTpuyeckme
CTaHAAapTHblE OTKIIOHEHUs, HE AO0IMKHa ObITb bonee 1,5. lNpyn nMcnonb3oBaHMM NONMUANCNIEPCHBLIX a3pPO30Nen pacnpene-
NneHwe 4Yactuu nNo pasmepam AOIMKHO BKIHOYaThb YacTulbl € as3poAnHAMUYECKUM OMAaMETPOM, 3HAYUTENBHO MNPEBbILLAI0-
MM camblii DONbLUOW AMaMeTp, NMPU KOTOPOM AOKHA onpeaensitbes 3pdhekTnBHOCTL oTOoOpa, Anga Toro, 4YTodbLl Npu
N3MEPEHMN NOrPELLHOCTbL Haxoamnach B yCTAHOBNEHHbIX npeaenax’).

A.2.4.5 PacnpegenexHne yactuy TECTOBOrO a3po30ons B NPOCTPAHCTBE AOMKHO ObiTb OAHOPOAHBLIM U NO pa3Mepam
YacTUL U NO COAEPXKaHUID. B HEKOTOPLIX CrnyvasiX yunTbiBAOT CTabUnbHOCTb BO BpeMmeHn. CogepxaHue n pacnpeaerne-
HME YacTul aspo3ons No pasmepam BO BPEMS UCMbITAHUW OOMKHblI BbiTb TWATENnbHO BbliOpaHbl ANsl COOTBETCTBUA C
OrpaHnYeHns MM MeToada U3MEPEHNN aspoaMHaAMMUYECKOro anameTtpa U 3agoKyMeHTUpoBaHbl. PacnpeaeneHmne vacrtuu
a3po30ns No pasMmepam n Ux coaepxaHme JormKHbl ObiTb TAKMMU, YTODOLI NOrPELHOCTU aHann3a oTobpaHHOro aspo3ons
He bBbinn bonee 2 % nx 3Ha4YeHun Npu aHanu3e BECOBbIM UMY XUMUYECKUMU MeTogamun u He bonee 1 % — npu aHanuse
METOOOM CYeTa 4YacTul,.

A.2.4.6 CopepxaHne YacTul aspo30ns B OKPyKaoLWem BO3gyxe onpeaenstoT ¢ nomMoubio otbéopa npob ¢ ncnosnb-
30BaHUEM TOHKOCTEHHbIX 30HJOB C OCTPOW KPOMKOW, paboTalowmx B UBOKUHETUHECKOM PEXUME NPU UCNbITAHUN B a3pPO-
OUHaAMUYECKOW TpyGe, Unn B NCeBA0-U3OKMHETUHECKOM DEXUME MPU UCMNbITaHUM B a3po30NbHON kamepe?). 3oHabl ¢
OCTPOWN KPOMKOM pasMeLlatoT B NpeacTaBUTENbHbIX ToUKax oTbopa npob B 30HE, rae HaxoasITCa UCMbITyeMble NPobooT-
DOPHUKKN, TakMM 0Dpa3om, YTODBbI MOXHO BbINTO 0BHAPYXUTb N3MEHEHUS TECTOBOIO a3po3ons B npocTpaHcTee. Metoa,
NCMONb3yeMbIN ANA BblMUCNIEHUSA 3PDEKTUBHOCTU NPoDBOOTOOPHMKA, AOIMKEH ObIThb YE€TKO U3MOXEH, U B TEX Cny4asX,
KOrga 310 BO3MOXHO, AOMKHbI YYNTbIBATBCA N3MEHEHUSA COAEPKAHUSA YaCTUL a3p030I1s B NPOCTPAHCTBE N BpeMeHu. Hns
MEeTo4a, UCNOJIb3YyEMOro A5l OUEHKMU codepXXaHus vYacTul aspo30ns B OKpyXxaluwem Bo3gyXe Ha OCHOBE pPe3yrbTaTos,
NONY4YEHHbIX C MOMOLLBI 30HAA C OCTPON KPOMKOW, OOIMKHO ObiTb A0KA3aHO OTCYTCTBUE CMELLEHUS, 8 OTHOCUTENBbHOE
cTaHaapTHOE OTKNOHEHME OUEHOK HEe AO0IMKHO ObbiTb Bbonee 10 %.

A.2.4.7 [denctButenbHble 3HAYEHUSA CKOPOCTU BeTpa (Mnu nobbiX APYrnx napameTpoB OKPyXawlen cpeabl) BO
BPEMSI UCMNbITAHUW HE OOJKHbI OTNn4aThcsa bonee yem Ha 10 % OT 3a4aHHOro 3Ha4YeHUs B 30He, rae pasmMmelleHbl 06pas-
Lbl UCMNbITYEMbIX NPOBOOTHOPHUKOB. [1py MCNONB30BAHMKN a3POANHAMUYECKON TPYDbI OrpaHnvYeHne rnoToka Bo3gyxa ma-
HEKEHOM UIMN NpobooTOOPHUKAMKN HE AOMKHO BbITh Bonee 15 %. [1o BO3MOXHOCTU onpeaenstoT U NPUBOASAT B NMPOTOKO-
e UCNbITaHUN ONNHY TYPOYNEeHTHOro y4vacTtka u CTeneHb TypObyneHTHOCTU B aspoanHaAMUYECKON TPpyDe, UX 3HaYEeHus
OOIMKHbBI BbITh NOCTOSAHHLIMU AN KQXA0M U3 KOHTPONUPYEMbIX CKOPOCTEN BeTpas).

A.2.4.8 Heckonbko 0b6pasuoB npobooTOOPHUKOB MOTyT BbITb UCMbITAHbI BMECTE, €CINKU Pa3MeCTUTb UX TakMM 0bpa-
30M, 4YTO OHM He ByayT BNUATL APYr Ha Apyra. QKCNEPUMEHT MIIAHUPYIOT Tak, YTOBbI MOXHO ObINoO n3onnpoBaTtb NPobOOT-
DOPHUKN M UCKTIOYNTBb NI0ObIE BIUSAAHUSA MECTa pasMeLlleHUs Ha pedynbTar skenepumenTa. [NpobooTOOPHUKKM NCNbIThIBA-
10T BMECTe C NoAxXoasilMmMmn Ans HUX aepXaTtensiMmm; NnockocTb, B KOTOPOW HAXOAUTCS BXOAHOE OTBEPCTUE, AOMKHA ObITh
OPUEHTUPOBAHA TaK Xe, Kak n npu otbope npod B ycnoBusax npumeHeHnsa. Mecra pasmelwenHmns npobooTbOPHUKOB N nX
OpPUEHTALUMIO YKA3bIBAOT B NPOTOKONE ucnbliTaHnin. Mecta pasmeleHnss npobooTOOPHNKOB HA MAHEKEHE BO BPEMS UC-
NbITAHUA OOIMKHbI BbITh NpeacTaBUTENbHBIMW ANS MECTa, rae NNaHnpyeTcs nx UCnonb30BaHUe.

A.2.4.9 lpoTokon ucnbiTaHM OOIMKEH cogepxaTb noapobHoe onucaHne mMeToaoB 0BpaboTkm n aHanmsa npoo,
oTbMpaemMbiX BO BPEMS UCNbITAHUA, U METOAUK OUYUCTKU NMPOBOOTOOPHUKOB MeXay OTAENbHbIMU SKCMEPUMEHTAMM.

A.2.4.10 MNpob6ooTOOPHUKM NCMBITBIBAIOT BMECTE € NOAXOAAWMMM AN HUX Hacocamu, npu HeobxoaumocTn obeny-
KUBaAeEMbIMU Haanexawmm obpasom. pn ncnbiTaHUAaX 0ObEMHBIN pacxo TWAaTEeNbHO HACTPaMBaKT, U3MEPSIOT Ny-
3blPbKOBbLIM PAcXo4oMeEPOM UMK ra3oBbIM CHETHMKOM U 3anucbiBatoT. icnonb3yemble HAcOChl 4OIMKHbI COOTBETCTBOBATH
obwmm TpeboBanusam (EH 1232 nnn EH 12919) unun tpeboBannsam, npuBegeHHsim B 4.1, n nobbim 6onee cTpormm

1) PykoBOACTBO NO reHEpUPOBaHNIO NOAXOAALWMX TECTOBBIX asposonen npveeaeHo B [31] — [32].

2} Cm. npumMep, NpuBeAEeHHbIN B nybnvkaumm [2].

3} Mpupoaa BNUAHUA TypOYNEHTHOCTM Ha XapakTepucTukm NpobooT6opHMKA B HACTOSIWEE BPEMS HE AOCTaTOYHO
ACHA, B JOKYMEHTUPOBAHHbIE 3HAYEHUS ANUHbI TYPOYNEHTHOroO y4acTka N MHTEHCUBHOCTU TYPOYNEHTHOCTU HA HEM NO3BO-
NAT NPOBECTU COOTBETCTBYOWME NCCNegoBaHus.
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TpeboBaHUAM, YCTAHOBIEHHbIM B PYKOBOACTBE MO 3Kkcnnyartaymm npobootbopHuka. [NMpobooTOOPHUKM C BCTPOEHHBLIM
HacoCoOM UNn NobyauTernem pacxoaa UCNbITbIBAKOT NPU TEX Xe YCINOBUSIX NMNOTOKA, KAaKNe yCTaHOBNEHbI ANt BCTPOEHHOIO
Hacoca unu nodyautens pacxoaa.
A.3 MeToAbl BbIMUCNEHUA
A.3.1 Obwme NnoNoXeHns
[1nsa BbluMCneHns TOMHOCTU NPobooTOOPHUKA HEOBXOAMMbI 3HAYEHUSA OLEHOK CMELLEHUS U ero HeonpeaeneHHo-
cTn. B npunoxenun F npuBeaeHbl npUMepsbl Pas3nnYHbiX METOAO0B BbIMUCITIEHUSA 3TUX XapaKTEPUCTUK HA OCHOBE 3KCMNEPU-
MEHTanbHbIX AAHHbIX; YKa3aHbl CCbINIKM HA onybrnMKoBaHHbIE CTaTbW, coAaepXxawme pabdboune npumepbl BbIMUCITEHUN.
JKCNEPUMEHTAlbHbIE JAHHbIE — 3TO 3HAYEeHUA CoAEPXKaHUA YacTul aspo30ons, NonyvYeHHbIE C NCMONb30BAHNEM
ncnbITyemoro npobootbopHmMka n NpobooTbopHMKa, paboTalowero B N30KMHETUYECKOM pexnme, Kak PyHKUnUsS aspo-
OVHAMUYECKOro anameTpa Jactuu; noaobHble HAbOPb!I JAaHHBLIX MOryT ObITb AOCTYNHbLI ANA PAAA 3HAYEHUW APYrMX dak-
TOPOB, TAKUX KaK CKOPOCTb BeTpa. B 3TOoM cny4yae onucaHHble BbIMUCIIEHUS OOMKHbI BbITb NOBTOPEHbLI AN Ka)Xgoro
Habopa NONy4YeHHbIX 3HAaYEHUN 3PDEKTUBHOCTN AN KKAO0N KOHTPOIMPYEMOW CKOPOCTU BETPA UK APYIroro BIUSIIOLWEND
pakrTopa.
A.3.2 Obo3Ha4YeHNA N COKpaLLeHUs
AMMAD,GSD, D) — Hopmanu3oBaHHOe norapnmMmmyeckn-HopmMmarnbHOe pacnpeaeneHne 4Yactuy aspo3ons no pasme-
pamMm C aspognHamMn4ecknm ANameTpomM, COOTBETCTBYIOLWLMM MAacCOBOW MeanaHe pacnpeaeneHus
MMAD, n cTaHOapTHBIM reoMeTPUYECKUM OTKNOHEHNEM pa3mepoB GSD;

D — aspognHamMunyeckun anamerp;
E (D) — ycpepgHeHHasn kpveas 3apdeKkTMBHOCTM oTBopa Npob mucnbITyemoro npobooT6opHUKa;
F(D) — ueneBoW HOpMAaTKUB No oTOopy Npob;
C — CpefHee coaepxaHue yrnoBMNeHHbIX YacTUL aspo30ns Kak OoNA UX coaepXaHua B OKpYXalowem

BO34yxXe, NOMy4eHHOe Ha UCNbITyeMOM Npubope Ans aspol3ons ¢ pacnpegeneHunem A;

Cetg — COoaepxaHme oTobpaHHOro aspo3ons Kak Aonst CoaepXaHusi aspo30ns B OKPYXKalwwWwem BO3ayXe,
KOTOPOE MOrNo bbl BbITb NONYy4YEeHO C NCMONBb30BAHUEM MAeanNbHOro NpobooTbopHMKa ¢ 3P eKTUB-
HOCTbIO F(D) ansa aspo3onsa ¢ pacnpegeneHnem A;

A — CMelleHne UM OTHOCUTENbHAs MOrpeLHOCTb COAEPXKAaHUA a3po30ns, ONpeaeneHHoOro ¢ MCNonb-
30BaAHMEM UCNBITYEMOro nNpobooTbopHMKa ANs aspol3onst ¢ pacnpeaeneHnem A;

Gi — aucnepcust OUEHEHHOIo CMELLEHNST UCNbITYEMOro NpobooTOHopHMKA ANA aspo30ns ¢ pacnpegene-
HUem A;

VA — YMCINO CTENEHEN CBODOAbI OLUEHKM ANCNEPCUN CMELLLEHUS;

€jj — 9KCMEepUMEHTarbHO ONnpeAerneHHoe 3HaqveHne 3PPEKTMBHOCTN Ansi Yactuy ¢ pasmepom i (I =1 ao
| npu skcnepumenTe | (| =1 go J);

gj — coaepxaHue dacTuy asposonsa c pasmepom i (i=1p0l), oTobpaHHOro ¢ ucnonb3oBaHVEM
NCMNbITYyeEMOro NpobooTbopHuKa, npu akcnepumerTte j(j =1 go J);

h; — coaepxaHue 4acTuy asposons ¢ pasmepom i (i =1 go |) B okpyxatowem Bo3gyxe, OUeHEHHOe Ha

OCHOBE 3Ha4Y€HUW, NMONyYEeHHbIX C NCMNONb30BaHUEM NpobooTbopHUKA, paboTaloWwero B NU3OKNHETU-
YECKOM pexunme, npu skcnepumente | (=1 go J).

A.3.3 OnpeneneHune achchekTuBHOCTN OTOOPA NpoO

[1na Bcex paamepoB 4acTul U MOBTOPHbLIX 3KCNEPUMEHTOB 3PP EKTUBHOCTL OTOOPA NPod BbIMUCIAIOT NO hopmyne

) 9
= hij' (A.1)

e

Ha ocHoBe oTAaenbHbIX 3HAYEHUI €,; C UCNonb3oBaHMeM NoAxoAsLLEero MeToa onpeaenstoT ycpeHeHHyIo KpUByHo

3aBucumocTu adpdektTnBHocTn otbopa npob E (D). B npunoxennn F npuBegeHbl npumepsl ABYX pasnuyHbiX METOJOB.

Ecnun KpuBas cornacyertcsl ¢ 3KkCnepuMeHTanbHbIMU AaHHBIMK, TO OHA AOMKHA ObITb NpuemMmnema ¢ PU3NYeCcKon TOYUKN
3pEeHUs], T. €. NPU 3Ha4YeHun aapogmHamuyeckoro anametpa 0 ahdekTMBHOCTL AOIIKHA NpubnmxaTtbcs K 1, ecnm Hen3-
BECTHO, YTO NpobooTbopHUK BeaeT cebsa nuade. [1nsa KpuBon He AOMKHO HabnwaaTtbca HecooTBETCTBUE [6].

A.3.4 BoiyucneHue cogepxaHusa oTOOpPaHHOro a3po3ons

Ecnn E (D) — ycpegHeHHast kpuBas 3ddeKTMBHOCTU oTbopa npob Ansa ucnbiTbiBaeMoro npob6ootbopHuka, TO

cpegHee coaepXaHme oTobpaHHbIX YacTul aspo3ons C HaxodsaT ANS KaXxaoro pacnpeaeneHust 4actuy aspo3ons no
pasmepam A BblYMUCIIEHMEM WHTErpana no dpopmyne

Dmax —_
C = | A(MMAD, GSD, D) E (D) dD. (A.2)
Dmin

12
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Uncnoeoe 3HaveHne nHTerpana oueHmBawT nogxoasawmm MeToaom (Hanpumep, MeTogomMm UHTerpupoBaHns Pom-
Bepra, [26]) ¢ norpewHocTbio He Bonee 1:-10~%. Mpeaensl UHTErPUPOBaHUA D_..nD__  [0OCTUralTcs Npy 3Ha4YeHUn A nnm

E (D) ne 6onee 510~ vnn ans Babixaemon dpakumm npm D ., PABHOM MakCMMarbHOMY 3Ha4eHWIO0 aspoanHaMNYec-

KOro gnameTtpa, NONy4eHHOro B akcnepumeHtax. Cm. takke npunoxexHve F.
Ecnn adekTMBHOCTL Ha BXoAde U 3PPHEKTUBHOCTbL BHYTPEHHEro pasgerneHns onpegensiot B ABYX PasnmnYHbIX

3KCMEPUMEHTAXx, TO YMHOXatoT achdekTuBHOCTL pasgenenna E (D) Ha cooTBeTCTBYIOWYIO M3MEPEHHYI0 3hdDEKTUBHOCTD

Ha Bxoge, /(D). 3amensior E (D) B dhopmyne (A.2) Ha 9TO 3HAYeHNe.

A.3.5 BbliumucneHue cogepxXaHusa aspo3onsd, 0OTOOpaHHOro ngeanbHbIM NPOOOOTOOPHUKOM

CoaepxaHue otobpaHHoro aspo3sons C,,, KoTopoe Morno 6bl ObITh NOMNy4eHo AN pacnpeaeneHns YacTul, aspo-
30151 N0 paamepam A ¢ NCNonb3oBaHUEM ngeanbHOro npudopa ansa otbopa npobd, BbIMUCNAIOT NYTEM YNCIOBOrO UHTEr-

pupoBaHus No opmyne (A.2), 3aMmeHsAs1 B HEN U3MEPEHHYI0 3P DEKTUBHOCTL 0THBOpa Npob ’::(D) Ha COOTBETCTBYHOLLUW
a5 NCNbITyeMoro npobooTbopHmka HopMmaTne No otbopy npobd F(D) no dopmyne

Dmax
Cstg = | AIMMAD, GSD, D) F(D) F(D)dD. (A.3)
lDmin

[Tpeaenbl MHTErPUPOBaHUA OOMXKHbI ObITb TAKMMU XKe, Kak n B chopmyne (A.2).

A.3.6 BbluncneHune cmelleHUs XapakTepmMcTukm npooooTobopHuka

[na noboro pacnpeaenennst 4Yactuy aspo3ons no paamepam A cMmelleHne coaepXaHmns oTobpaHHOro aspo3ons
BblYMCNIAOT NO dhopmyne

_ E_Cstt::i_

A
Cstd

(A.4)

BblumncrnsatoT 3HaveHus cMeLleHuns ans pacnpeageneHn 4actul, aspo3ornen no paamepam, npuBeeHHbIM B Tabnu-
ue A.2. lony4yeHHble 3Ha4YeHUsA CMeLWeHnss B BUae 1abnuubl NpMBOASAT B NPOTOKONE UCMbITAHUW, @ TaKKe HAHOCAT Ha
rpadouk, UMeLWMA BUA KapTbl CMELWLEHUs, npeacTasnsowen cobon apyxmepnyto gunarpammy ¢ GSD n MMAD Ha ocax m
TOYKaMW C OAWHAKOBbLIM CMELLEHNEM, COEANHEHHBIMM AN OTODpaXKeHNUsa KOHTYpOB. [ns KaXaon CKOPOCTU BETpa UNK
OPYyrnx BNMAOWKMX OakTopoB CTPOSAT CBOK auarpammy. [pu oueHke xapaktepuctuk npobooTtbopHuka (cm. Tabnuuy A.2)
paccMaTpuBaeMble pacnpegeneHuss 4YacTtuy aspo3ons no pasmepam OO0MKHbl ObiTb OTMEYEeHbl Ha KapTax CMeLLeHUs.

A.3.7 NMpnmeHeHne nonpaBo4vHOro KoadduumneHTa

Ecnn cmewenne npnbdbnmnantenbHO OAUHAKOBO A5 BCEX paccMaTpuBaeMbIX pacnpegeneHmnm 4actul aspo3ons no
pasMmepam n ansa Bcex BrusioWwmx akTopoB, TO CMELLEHNE MOXET BbiTb YMEHBbLIEHO NYTEM YMHOXEHMUA BCEX 3HAYEHUN
coaepKaHus, NomnyyYeHHbIX ¢ MOMOLLbIO NPOBOOTEOPHUKA, HA MONPaBOYHbIN KO3 dUUMEHT corr = (1+A)~1 ana nonyyexus
Nydlero COOTBETCTBMA HOpMaTUBY no otbopy npob. Ecnn npobooTbopHKK NpegnonaraeTcsl NCNoNb3oBaTh TakUM 0bpa-
30M, TO CMELUEHNE CKOPPEKTUPOBAHHbLIX PE3YyNbTaTOB BbIMMUCIAIOT NO hopmyne

C x corr — Cgq

A =
Cstd

(A.5)

3HavyeHne NonpaBku NPUBOOAT B NPOTOKONE UcnbiTaHM npobooTdbopHuka. [na pacnpegeneHmm 4actuu a3po3so-
NsA Mo pasMmepam, yCTaHOBMEHHbIM B A.3.6, CTPOAT HOBbLIE KapTbl CMELLEHUA U HAHOCAT HA HUX CKOPPEKTUPOBAHHLIE
CMELLEHWS.

A.3.8 BbiiumcneHne HeonpeaeneHHOCTU OLLEHEHHOIoO CMeLeHNnsA NPobooOTOOPHUKA

HeonpeaeneHHOCTb OLEHEHHOINo CMeELLEeHUs1 pacnpegeneHns A 4actul aspo3orns No pasmepam 3aJaeTcs auc-
nepcuen cMmeLleHus:

Var(E)

Z
GA — > . A.b
Cstd ( )

[Tpumepbl meToaoB BhbivncneHust Var(C) npuBegeHsl B npunoxednn F. ucnepcnio cMmelweHnsa BeIYUCTIAIOT 4NS

pacnpegenenns A vyactuu aspo3ons rno pasmepam, yCTaHOBNEHHbIX B A.3.6, a NoONy4YeHHble 3HAYEHNS B BUAe Tabnuuybl
NPUBOAAT B NPOTOKONE UCMbITAHUMN.

Yucno cteneHen cBobogbl, NPU KOTOPOM OLEHMBAETCH AUCNEPCUA CMELLLEHUS, V,, MOXET ObITb NPUHATO PaBHbLIM
N — p, rae N — 4ncno noOBTOPHbIX U3MEPEHUN ANA MONYYEHUA KPUBOW 3PMPEKTUBHOCTU, @ P — YUCIO NnapameTpos,
NCNOSIb3yEMbIX AN MoaenupoBaHna Kpueon adpdrekTuBHOCTU. [1pumepsbl 3Ha4YeHUN, B3ATbIX B kavecTee N n p, npneeae-

Hbl B npunoxexHun F.

13
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Ecnn adpdektnBHOCTL No BXoAy U 3P PEKTUBHOCTL BHYTPEHHENO pasgeneHns onpeaensoT B ABYX 3KCNepuMeHTax,
TO AUCNEPCUN CMELLEHUA B KaXXAO0M 3KCNEPUMEHTE BbIYUCNAIOT OTAENBHO, @ 3aTeéM CYMMUPYIOT No popmyne

2 2 2
OA = OAfinlety T CA(separation) : (A.7)

rae noacTpodHble nHaekebl «inlet» («Ha Bxoae») n «separation» («pasgeneHunsi») OTHOCATCHA K BENMUYUHAM, BbIMUCITEH-
HbIM B 3KCMepUMeHTax no onpeaeneHnio spdheKTMBHOCTU Ha BXoAe U 3APMPEKTUBHOCTU pa3gerneHnss COOTBETCTBEHHO.
A.3.9 BbluncneHne To4HOCTM NPOOOOTOOPHUKA
OueHnBaloT nokasaTtenb TOYHOCTU NPOBOOTOOPHUKA, BbIMUCNAA OQHOCTOPOHHIOW 95%-HYI0 AOBEPUTENBHYIO Ipa-
HULY abCconTHOro cMeLleHns A no goopmyrne

Aupper = 100 (|A] +10)), (A.8)

raet — 3HadeHue ansa v, cteneHen ceoboabl (cM. A.3.7), npeBocxogsllee KBaHTUNb [-pacnpegenenns CTblogeHTa npu
BeposaTHOCTN & = 0,05;
|A| — abcontoTHOE 3Ha4YeHne cMmeleHnst, oueHeHHoe no A.3.6;
0, — oueHeHo no A.3.8.

B HacTosawem ctaHgapTe nokasartesb TOYHOCTU Accuracy paBeH quper.

BbluncnsaoT 3Ha4YEeHUA nokasartens TOYHOCTU ANs pacnpeaeneHun YacTtuy aspol3ons No pasmepam, rnpuBeaeH-
HbiX B Tabnuue A.2. lNonyveHHble 3Ha4eHUs1 NoKasaTens TOMHOCTU B BUAE Tadbnuubl NPUBOAAT B NPOTOKOE UCTIbITAHUN, a
TaKXKe HaHOCAT Ha rpadouk, UMeoWmM BUA4 KapTbl NOKasaTtens TOMHOCTU, NpeacTaBnsaiowen cobor AByXMEPHYIO guarpam-
My, ¢ GSD n MMAD Ha ocsiX n To4KamMn ¢ OAMHAKOBbLIM 3HAYEHMEM NOKa3aTensl TOYHOCTU, COEAUMHEHHbIMY ANns 0TObpa-
KEHUA KOHTYPOB. PaccTosiHue Mexay KOHTypaMu Ao0mKHO bbiTb He Bonee 10 %. [Ansa kaxaon CKopocTn BETPa UNu Apyrmnx
BIIUAOWMX PaKTOPOB CTPOAT CBOK Auarpammy. [1pn oueHke xapakrepuctuk npobooTbopHuka (cm. tabnuuy A.2) pac-
cMaTpuBaeMble pacnpegeneHus Yactul aspol3onst No pasmepam AOMKHbl OblTb OTMEYeHbl Ha KapTax TOYHOCTMW.

A.4 lNpoTOoKON NCNbITaHUN

[IpoTOKON MCNbITAHUX JOIMKEH coaepXaTb pasaenbl B COOTBETCTBUMN C NPUBEAEHHBIM HUXE ONMUCAHUEM.

A.4.1NMoapobHoOe onucaHne ncneiTatenbHON nabopartopumn u puUHaAHCUpPYHOLLEN OpPraHM3auummn

Ha3BaHue n agpec venbiTtatenbHOW nabopartopumn, nepevncneHne nepcoHana, BbIMOMHALWEro UcnbiTaHus, aarta
BbINONHEHMA paboT, Ha3BaHUEe (PUHAHCUPYIOWEN OPraHn3auunm.

A.4.2 OnucaHune ucnbityemoro npobooTdbopHUuKa

- HaumMeHoBaHue npunbopa;

- 000OLWEHHbIN VN, T. €. UUKNOH, ocagnTenb;

- HopMmaTuB(bl) NO 0TOOPY NPo6, HA COOTBETCTBME C KOTOPbLIM NPOBOANTCS UCMNbITAHUE;

- 061acTb NPUMEHNMOCTU UCTNbITAHUA N NI0ObIE OrpaHNYeHns NO NPUMEHEHNIO NPOBOOTOHOPHMKA B MONEBLIX YCNO-
BUSIX, OOYCNOBIMEHHbIE OMPAHUYEHHOCTBIO 00NacTn NPUMEHNMOCTU UCNbITAHUSA,

- 3aBO/JACKON HOMEP, CPOK rOAHOCTU U NpeanpusiTme — U3roToBUTENb UCNbITYEMbIX 0Opa3LoB.

A.4.3 Kputnyeckum aHanun3a otoopanpob

(Cm. pasgen 5)

- onucanne otbopa npob mncnbityemolMm NPoBOOTOHOPHUKOM;

- (hakTopbl, BNMsowmne Ha oTdop nNpob;

- 060CHOBaHUE NPUYUH BKNHOYEHUSA UNN UCKITIOYEHUS HeobsA3aTernbHbIX BIUAKOLWMX DAKTOPOB, NPUBEAEHHbIX B
Tabnuue A.1.

A.4.4 Ucnonb3yembie nabopaTopHbIe MeToabl

[TpnBOaAT nogpobHoe onucaHne MeToaoB, UCMONb3YEMbIX HA BCEX dTanax NnabopaTtopHbIX UCNbITAHUW, C NPUBE-
NeHnemM ocobbIX CCbINOK HA MEeTOoAbl, NPOCNEeXUBaeMble K cTaHgapTam. Kak npaBmno B NpOTOKONe NpUBOAAT:

a) cxemaTtu4Hoe n3obpakeHne n onncaHne UCNbITaTenbHOro 0bopyaoBaHus, T. €. a3poANHAMUYECKON TPYObI NN
a3po30/IbHOW Kamepbl, BKNOYaa UX pas3Mepbl, C YKa3zaHUEM MEeCTOPAacCnonoXeHus npodbooTOOPHUKOB;

b) ansa aspognHamudecknx Tpyd noapobHoe onucaHmne Npounen CKOPOCTU, MECT OrpaHNYeHns1 NOTOKa N Typoy-
NEHTHOCTW;

C) Anst tHaMBMAyanbHbIX NPOBOOTOOPHNKOB — OMNUCAHUE MAaHEKeHa UMW  Opyronv KOHCTPYKUMKW ANsl NpoBeaeHUs
SKCNEPUMEHTA; MECTOMONOXEeHNne N opueHtTaunsa npobooTOOPHUKOB;

d) onncaHne ncnonb3yemoro(bix) TECTOBOIro(biX) a3po3ons(en) u CUCTEMbl UX NTEHEPUPOBAHUS;

e) onucaHne MeToa0B onpeaeneHnss CTabunbHOCTU U OQHOPOAHOCTU a3pPO30nS;

fy maHHbIE NO pacnpegeneHnto YacTul aspo3os No pasMepam;

g) onucaHwe rpagyvpoBkn npubopoB Ans onpegeneHns aspoanHamMu4eckoro amameTtpa;

h) norpewHoCcTn onpeaeneHns aspoanHaMUYECcKoOro anameTpa;

1) onucanne pedepeHTHOro metoga otbopa npob;

|) nogpobHoe onucanne kanubposBku NobyauTtens pacxoga npobooTOOPHUKA;

K) nogpobHoe onucanmne nobbiX NCNoNb3yeMbliX BHELLHUX HACOCOB,;

) 3Ha4YEeHNA TemMnepaTypbl, AABMNEHUSA U BNOKHOCTN BO BPEMS UCTbITAHWUN;

m) onucaHne MeToaoB aHanmM3a v NOrpeLwHOCTU aHanuaa;

upper’
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n) onucaHne MEeTOAO0B BbIYMCINEHNSA OMOPHbLIX 3HAYEHUIN COAEPXKAHUSA,; OTHOCUTENBbHbIE CTAHAAPTHLIE OTKITOHEHUS
OMOPHbIX 3HAYEHUN COAEP>KAHUS;

0) onucaHune Bbibopa n 0bpaboTkn NbiNeynoBUTENEN U Npoueayp OYUCTKM NPobooTOOPHUKOB.

A.4.5 MoapobHoOe onucaHue nraHa 3KCnepmMmMmeHTa

B npoTokone ucneiTaHnn B BUae 1abnuubl NPUBOAAT NIAH SKCNEPUMEHTA C yKa3aHUEM YUCNa UCMbITbIBAEMbIX
obpasuoB, pasmMepoB YacTuL TECTOBOro a3po3orns, BHEWHUX PaKTOPOB, TAKUX HANpuUMep, Kak CKOPOCTb BETPa U vucna
YPOBHEN AN Kaxaoro gpaktopa. lTakke ykasblBalT MOpAAoK, B KOTOPOM (PaAKTUYECKU NPOBOAUINUCE 3KCMEPUMEHTHI.
B aTomM pasgene npoTokona npmBoasaT noapobHoe onucaHue ntodbiX AONONMHUTENbHbBIX 3KCNEPUMEHTOB, TAaKUX Hamnpwu-
Mep, KakK SKCNEPUMEHT Mo onpeaeneHnio 3aBUCUMOCTUN 3OMPEKTUBHOCTN 0THOpAa Npod OT XapakTepucTuk noToka. Takke
B NPOTOKONE NPUBOAAT noapobHoe onucaHme nopsgka NpoBeaeHUs OCHOBHOMO UCMbITAHUS.

A.4.6 lNpeacraBneHne pe3ynbTaTOB 3KCNEPUMEHTOB

CocTaBnstoT 1abnuuy, B KOTOPOW NPUBOAAT BCE 3HAYEeHUSA 3PPEKTUBHOCTN NPOBOOTOHOPHMKA, NOMYyYEHHbIE
NPUY YCTAHOBIEHHbIX 3HAYEHUAX a3POANHAMUYECKMX ANaMETPOB YacTul, ansa Bcex obpasuoB npobooTbopHUKoB. B Tab-
nuue(ax) gomkeH bbiTe NogpodbHO naeHTuuunpoBan obpaseu npobooTOOPHUKA, NONOXEHNE MAaHEKeHAa (ECIN Tako-
BOW NPUMEHSIETCSH), CKOPOCTb BETPA U APYrue yuntolBaemble PakTopbel. Pe3ynbTathl AONONHUTENBHbBIX UCTBITAHUIA NPUBO-
Os1T B OTAENbHOW Tabnuue.

A.4.7 AHanu3 pe3ynbTaToB

B npoTokone npuBogsaT onucaHne MeToaoB BblYUCIEHUS CMELEeHUs NpobooTOOPHUKA U ANCNEPCUMN CMELLEHUS, a
PEe3ynbTaTthbl BbIMUCIIEHUA CBOAAT B Tabnunuy. narpammbl CMELLEHNS U NOKa3aTens TOMHOCTU NPOBOOTOOPHMKA KaK (PYH-
KUMN napamMeTpoB pacrnpegeneHus Yyactul aspo3onen no pasmepam npuBogaT Ans Kaxgon yCTaHOBMEHHOW MPU UCbI-
TaHUW CKOPOCTU BETPA UMW APYroro goakropa.

A.4.8 XapakTepucTnkm npodooTbopHukKa

BbiaBnsAwoT pacnpeaenedmns 4actuy aspo3ons rno paamepam U CKOpoCTb BETPAa, NPU KOTOPbIX NPOB00TOOPHUK AaeT
OUEHKY UCTUHHOIO CoAepKaHusl, 3aBblILLEHHYIO UIMN 3aHUXEHHYIO bornee yem Ha 10 %.

BoisBNAOT pacnpegeneHus Yactuly, aspo3orns no pasmepam 1 CKOpocTu BeTpa (Unu gapyrme napameTtpbl OKpyXKa-
lowen cpeabl), Npu KOTopbIX NPobooTOOPHNK paboTaeT ¢ TpedbyemMon TOUHOCTBIO (CM. 4.2).

OnpegenstoT Nobble NonpaBoYHble KOSMMOULMEHTLI, KOTOPbIE MPUMEHAT AN 3HAYEHUW COoAepKaHUsA, Mony-
YEHHbIX C NOMOLLBIO NPOBOOTOOPHUKA.

OnpegensaoT nobble cneynanbHble orpaHnYeHus pabodmx xapakTepuctuk npodbootbopHuKa.

Tabnwunua A.2— PacnpegeneHmsa 4yactuu no pasmepam, Heobxoanmble Ans OLEHKN XapakTepucTuK NnpodooTOOPHUNKOB
aspo3oneun

GSD
MMAD
1,75 2,0 2,25 2,9 2,15 3,0 3,25 3,9 3,75 4,0

1 R, T, | R, T, R, T, I R, T, I R, T, I R, T, I R, T, I R, T, I R, T, | R, T, |
2 R, T, | R, T, R, T, I R, T, | R, T, I R, T, | R, T, I R, T, | R, T, | R, T, |
3 R, T, | R, T, R, T, I R, T, I R, T, I R, T, I R, T, I R, T, I R, T, | R, T, |
4 R, T, | R, T, R, T, I R, T, | R, T, I R, T, | R, T, I R, T, | R, T, | R, T, |
5 R, T, | R, T, R, T, I R, T, I R, T, I R, T, I R, T, I R, T, I R, T, | R, T, |
6 R, T, | R, T, R, T, | R, T, | R, T, | R, T, | R, T, | R, T, | R, T, | R, T, |
7 R, T, | R, T, R, T, I R, T, | R, T, I R, T, | R, T, I R, T, | R, T, | R, T, |
8 R, T, | R, T, R, T, I R, T, I R, T, I R, T, I R, T, I R, T, I R, T, | R, T, |
9 R, T, | R, T, R, T, I R, T, | R, T, I R, T, | R, T, I R, T, | R, T, | R, T, |
10 R, T, | R, T, R, T, I R, T, I R, T, I R, T, I R, T, I R, T, I R, T, | R, T, |
11 R, T, | R, T, R, T, I R, T, | R, T, I R, T, | R, T, I R, T, | R, T, | R, T, |
12 R, T, | R, T, R, T, I R, T, | R, T, I R, T, | R, T, I R, T, | R, T, | R, T, |
13 T, R, T, R, T, | R, T, | R, T, | R, T, | R, T, | R, T, | R, T, | R, T, |

R, T, | R, T, |
15 T, R, T, R, T, I R, T, I R, T, I R, T, I R, T, I R, T, I R, T, I R, T, |
16 T, T, 1 R, T, I R, T, | R, T, I R, T, | R, T, I R, T, | R, T, | R, T, |
17 T, T, 1 R, T, I R, T, I R, T, I R, T, I R, T, I R, T, I R, T, I R, T, |
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[ToodosmkeHue mabnuupbl A.2

GSD
MMAD
1,75 2,0 2,25 2,9 2,15 3,0 3,25 3,9 3,75 4,0
18 T, | T, 1 T, 1 R, T, | R, T, I R, T, | R, T, I R, T, | R, T, | R, T,
19 T, 1 T, 1 T, 1 R, T, I R, T, I R, T, I R, T, I R, T, I R, T, | R, T,
20 T, T, T, R, T, I R, T, I R, T, I R, T, I R, T, I R, T, | R, T,
21 T, , | T, 1 , | R, T, I R, T, 1 R, T, I R, T, 1 R, T, | R, T,
22 T, T, T, 1 T, R, T, I R, T, | R, T, I R, T, | R, T, | R, T,
23 T, T, T, 1 T, R, T, I R, T, I R, T, I R, T, I R, T, | R, T,
24 T, | T, 1 T, T, 1 R, T, I R, T, I R, T, I R, T, I R, T, | R, T,
25 T, | T, 1 T, 1 T, 1 T, 1 R, T, I R, T, I R, T, I R, T, | R, T, |
20 T, | T, 1 T, 1 T, 1 T, 1 R, T, I R, T, I R, T, I R, T, |
27 T, | T, 1 T, 1 T, 1 T, 1 R, T, I R, T, I R, T, I
28 T, T, T, 1 T, T, T, R, T, I R, T, 1
29 T, T, T, 1 T, T, T, R, T, I
30 T, , | T, 1 , | T, , | R, T, I
31 T, T, T, T, T, 1 T,
32 T, | T, 1 T, T, 1 T, T, 1
33 T, | T, 1 T, T, 1 T, T, 1
34 I T, 1 T, 1 T, 1 T, 1
35 I T, 1 T, T, 1 T, 1
36 I T, T, 1 T, T,
37 I T, T, 1 T,
38 I T, T, 1 T,
39 I I T, |
40 I I T, T, 1
41 I I T,
42 I I T, 1
43 I I T,
44 I I T,
45 I I
46 I I
47 I I
48 I I
49 I I
50 I I
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OkoHyaHue mabnuubi A.2

R = pecnupabenbHble hpakumm

T = TopakanbHble Ppakunn

| = BAbIXaemble Ppakumm

Obnactb 3Havennn MMAD v GSD, npuBeaeHHas B 3Ton Tabnuue, BKNOYaeT pacnpegeneHns 4Yactuy aspo3ons
no pasmepam, NpeacrtaBnAloWwmx HambonbWM MHTEpPEC ana otbopa npob asposonen B BO3ayxe paboyen 30HbI.
Kputepun no BKIIOYEHUIO KOHKPETHOro pacrnpegeneHunsl Yactul No pasmepam ans pecnmpabenbHOW, TOpakarbHOM
NN BAbIXaemMmon ppakumn crnegyoume:

1) bonee 84 % maccel aspo3onsa onpegensieTcsl Yactmyamm ¢ aspognHaMuYeckum amameTpom He bornee
100 mkm, T. e. MMAD x GSD coctaensaet He bonee 100;

2) B cnyvae pecnunpabenbHon n TopakanbHon dpakumm, macca dopakumm, NnpeacraBnsaiowen MHTEPEC, COCTaB-
NnseT, No KpanHen mepe, 5 % obuwen maccol asposonst. CyuwecteyeTt 362 pacnpeaenenms 4actul no pasmepy, npea-
CTaBNAWMX MHTEepec Ans npobooTboOpHMKOB BAbIXxaeMon dpakumm, 333 — ansg npobooTOOPHUKOB TOPaKanbHOW
dpakumm n 224 — ansa npodbooTOOPHUKOB pecnupadenbHon hpakumu.
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MpunoxeHue B
(06a3aTenbHoOe)

JlabopaTopHble cpaBHUTENbHbIE UCMbITAHUA

B.1 OcHOBHbIe NONOXeHus

[Tpubop Aansa onpegeneHnst cogepXaHms Nbifin UCNbITbIBAOT COBMECTHO C pedepeHTHbIM npobooTOOPHNKOM.
Oba npubopa nomewarT B cpegy ¢ OgHUMU U TEMU XEe TECTOBbIMW a3po30nsiMn B aspoaunHammdeckon tpybe mnnm
a3po30/bHON KaMepe, a UCMNbITaHNUS NMOBTOPAOT B 3a4aHHbIX YCINOBUAX, COOTBETCTBYIOLWMX NpeanonaraeMmomy rnpumeHe-
HUIO UCNbITYEMOro npubopa. 3atem CpaBHUBAKOT 3HAYEHUS COAEPXKAHUS, NONYy4YeHHblE HA Pa3HbiX Nnpnbopax. PesynbTa-
Tbl, MONMY4Y€HHbIE HA WCNbITYEMOM Npubope, AOIMKHbI COrMacoBbIBATLCHA B YCTAHOBIMEHHbLIX NMpeaenax ¢ pesynbraTtamMu,
NONY4YE€HHLIMU C NOMOLLBLIO pedepeHTHOro NpobooTOHOPHUKA.

[TpyHUMNManbHOE OTNUYMe 3TOro MeToga OT MeToda UCMbITAHUN, NPUBEAEHHOIO B NPUNOXEHUU A, COCTOUT B TOM,
YTO Npu NabopaTopHOM CPaABHEHUUN HE ONPeaensoT KpuByo 3 ekTUBHOCTU NpobooTbopHMKa 1, cnegoBaTerbHO, UC-
NbITYyeMbIK NPUBOP HE MOXET ObITb HANPSIMYO NPOBEPEH HA COOTBETCTBME HOpMAaTMBaM Mo oTbopy nNpob, yCcTaHOBIEH-
HbiM B EH 481. 310 03HauvaerT, 4Tto, NpoBOAA 3TO UCMNbITAHUE, HEBO3MOXHO BbIMUCINTL MOKa3aTtelb TOYHOCTU UMKU CYyM-
MaPHY0 HEOMNPeaAeneHHOCTb UCNbITYEMOro npunbopa ans noboro npon3BonbHO BbIOPAHHOIO pacnpegeneHns yactumu
a3po305s No pasmepam, HE NMPUMEHEHHOIO B UCNbITAHUAX. BbIBOP TECTOBLIX a3p030en U yCrioBUA UCNbITAHUIA SIBMSAET-
CA OCODEHHO Ba)XHbIM, MOCKONbKY OHM ByayT orpaHnumBaTtb 00NnacTtb NpUMeHeHUs Npubopa B NONeEBLIX YCITOBUSIX.

B.2 MeToa ncnbitTaHN

B.2.1 Oowme nonoxeHus

3Ha4vYeHUs codepaHua aspol3orns, NONMyYeHHble C UCNOMb30BAHUEM UCMLITYEMOro NpobooTbopHMKa, AensaT Ha
3HAYEHUS CoaepXaHus aspo30nsl, NOSIyYEHHbIE C UCNONb30BaAHUEM pedepeHTHOro npobooTbopHuka, (CM. onpeaerne-
HUSA UCTILITYEMOIro U pedepeHTHOro npobooTbopHNKOB B pasgene 3). [1lnaH akcnepumeHTa npoaymMbiBalOT Takum obpa-
30M, 4YTObObI 0CcODOEe BHUMaHWE DObINo yaeneHo cryvyanHomy BbiBOPYy M OUEHKE OCHOBHbLIX BNUAOWMX hakTopoB. [NnaH u
NPUBEAEHHYIO B HEM CTATUCTUYECKYIO MOAENb ONMUCHIBAIOT B NPOTOKOMNE UCMNbITAHUMN.

B.2.2 YcnoBusa ncnbiTaHumn

MicnbiTaHmna ¢ a3po3ofiem NPOBOAAT B a3poanHaMu4eckon Tpybe nnm as3po3onbHOM KaMmepe ¢ nogxoasilmm ncTou-
HUKOM reHepupoBaHus asposonenl). CogepxaHue aspo3ons JOMMKHO BbiTb OAHOPOAHLIM B MECTE MPOBEOEHUSA U3Me-
PEHUN, rae pasmelleHbl NpobooTbopHUKK. VcnbiTaTenbHas ycTaHOBKA AOMMKHA obecnevmBaTb UBMEHEHUE KOHTPONUPY-
eMbIX DakTOPOB B COOTBETCTBUU € TpeboBaHnsamu B.2.3. VicnbiTaHnsa no npoBepke TeMmnepaTtypHon CTabnnbHOCTU gaTym-
Ka NbINX C NMPSAMbIM OTCHETOM MOKA3aHUW NPOBOAAT B KIIMMAaTUYECKOW Kamepe, B KOTOPOW TeMNepaTtypa MOXET U3Mme-
HATLCA B COOTBETCTBUU C TpeboBaHusamun B.2.3. Ncnbityemble nHanemnayanbeHblie npobooTbopHuKkN ans otbopa Babixae-
MOW ppakummn, npegHasHa4veHHble ANs UCMONMb30BaHUA HA OTKPLITOM BO3AdyXe UMW B cpefax ¢ MHTEHCUBHOW NPUHYAWN-
TENBbHOW BEHTUNAUMNEN (T. €. NPK CKOPOCTU BeTpa bonee 1 m/c), cpaBHMBaOT ¢ pedepeHTHbIMKU NPODoOTOOPHUKaAMNK, AN
KOTOPbIX ObINO NOATBEPXKAEHO COOTBETCTBME TpeboBaHMAM B 3TUX ycnoBusax. [NpegnovtntensHo oba npobooTbopHMKa
(UCNbITYEMBIA U PedPEPEHTHBIN) YCTAHOBUTL HA OAUH U TOT € MaHEKEH M MNPOBECTU UCNbITAHMUE B OQHO U TOXE BPEMSI.
Pasmep n xapaktepuctmkm martepuana Ucnonb3yeMmoro MaHekeHa yKasbiBaloT B MPOTOKOMNE UCNbITAHUW. ANbTEpHATUB-
Hble MEeTOoAbl UCMbBITAHUIA MOTYT BbiTh NPUMEHEHbI, eCrny BbINO A0Ka3aHO, YTO OHW AAl0T aHanNOrMYHble pes3yrnbTaTbhl?).
[TonoxeHne maHekeHa OOJIKHO BOCMNPOU3BOAUTL 3MMIEKTLI, Bbi3BAHHbLIE MPUCYTCTBUEM YENOBEKA, T. €. €ro ronoBa wu
KOPMYC, OAEThI B YNCTBIA XNOMYaTOBYMaXHbI KOMBUHE30H NN aHanorvyHyo oaexays’. Ecnu npo6ooT6OpHUK NCMbITHI-
BAlOT B KA4YeCTBE MHAMBMAYANbHOIO, TO MONyYEeHHble pe3ynbTaTthl HE NPUMEHSIOT OJ151 €ro UCNONIb30BaHUS B KAYECTBE
cTatndeckoro npobooTbopHmka B cpeae ¢ BONbLON CKOPOCTbIO BETPa (M HaobopoT). Ecnmn no TexHU4eckum npnymnHam
MaHEKEH UCNOSMb30BaTh HEMNb3S, TO CKOPOCTU BETPA B a3poagnHamMmyeckon Tpybde gomkHbl BbiTb HE Bonee 2 m/c (Hanpu-
mep, He bonee 0,5 m/c, 1 Mm/c n 2 m/c), a orpaHnveHnst No UCTbITAHUIO NPUBOAAT B MPOTOKOIE.

B.2.3 KoHTponupyemble Bnustowme pakrtopbl

B.2.3.1 Oowme nonoxeHun

CpaBHUTENbHbIE UCMBITAHUA OOIMXHbI BKMIOYaTh Te BNUAIOWME PaKTOPbl, KOTOPble OTMEYEeHbl KakK BaXHble Ans
ncnbITyemoro npubopa. B tabnuue B.1 npuBeaeH nepeveHb Hanbonee BaXXHbIX PakTOPOB N OTMEYEHO, AN KAKUX U3 HUX
ncnoiTaHne obssatenvHo (C), 0b6a3atenbHO Ans NpubopoB HEKOTOPLIX TUMOB UNWU KOHKPETHLIX CNy4YaeB NPUMEHEHUS
(C*) nnn HeobsazatenbHo (O). VckntoveHHble hakTopbl ¢ 060CHOBAHMEM NPUYUHBI UCKITIOYEHUS YKA3bIBAOT B pasgene
NpoOTOKONAa UCNbITAHUW, rae npueeageHa obnactb UX NPUMEHEHUS.

V) MoneaHble ykasaHusa No reHepupOBaHNMIO NOAXOASILLMX TECTOBbLIX aspo3onen npueseaeHs B [31] — [33].

2} Ans TOro 4To6bI BLISICHUTB, KAKMM CNOCOBOM, KPOME MCNOMb30OBaHUSI MAHEKEHA, 3TO MOXET BbITb OCYLLECTBNEHO,
HeobXxoaMMO NMPOBECTU UCCNeJOBaHUE.

3} Mpumepbl OLEHOK XapakTepucTMK MHAVBUAYanbHbIX NPo6ooTOOPHMKOB AnA oT6opa BAbIXaemoli dpakumum npu-
BeaeHbl B paboTax [12], [24] v [30].
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B tabnuue B.1 npuBegeHbl AnanasoHbl 3HAYEHUN PaKTOPOB, ANA KOTOPbIX NPOBOAAT MCMNbITAHUA, U YNCITO TOYEK B
3TnX ananasoHax. ObbIvHO, BbIOpaHHbIE 3HAYEHUS HE 00A3aTEeNbHO AOMKHbI BKIHOYATb NpeaenbHble 3HAYeHUs auana-
30HA, XOTS B HEKOTOPbLIX CryvYasiXx yCTaHaBNMBAKT cneunanbHble TpeboBaHna. Ecnn, ncxoas M3 niaHa 3KCNepumMeHTa,
HeobxoaMmo BbIOpaTb, HANPUMEP MaTepuarnsbl, UCNONb3YEMbIE AN TEHEPUPOBAHUA TECTOBLIX a3po30ien, TO NMpU Kpu-
TUYECKOM aHanuie paccmarpuBatloT BNUAHWE caenaHHoro Bblbopa Ha NpurogHoCTb PE3ynbTaTtoB UCTIbITAHUSA ANSl PYTUH-
HOro otbopa npoob.

MlcnbiTaHMA NO onpeaeneHnio 3aBUCUMMOCTU COAEPKaHUA al3po30ns OT pa3Mmepa 4yacTtul NpoBoAAT NpU PUKCUPO-
BaAHHbIX 3HAYEHUSIX BCEX OCTalbHbIX (PakTOPOB (Hanpumep, TONbKO NPU 0QHON CKOPOCTU BETPA, ABNSALWENCA Hanbonee
npeacTaBuUTENbHON ONA YyCNOBMK MCNONb3oBaHuUA). VicnbitTaHua no onpeaeneHnto 3aBUCUMOCTU OT Apyrnx (pakTtopos
NPOBOAAT TOJNIbKO C OAHWUM TECTOBbLIM a3pPO30riemM.

[na kaxgoro co4vetaHust yCerioBUW 3KCNEepMMEHTa Mony4arT WecTb napanienbHbiX peaynbtatoB. Llects naparn-
NenbHbIX Pe3ynbTaTtoB MOryT ObiTb MONyYeHbl MPU BbINOMHEHUN UCMLITAHUIA NOCNeaoBaTerNnbHbIX UCMNbITAHUA UIU OQHO-
BPEMEHHOIO UCNbITAHUA TPyNNbl 06pa3uoB NPOLBOOTOOPHUKOB, €CNKU 3TO MO3BONMAIT pa3Mepbl UCMbITATENBHOIO 0H60pPY-
aoBaHus n npobooTdbopHUKoB (B.2.4.4).

Tadbnwua B.1— KoHTponupyemblie Bnustowmne gpakropb!

dakTop CraTtyc [nanasoH 3Ha4vYeHuUu UnUcno KOHTpONUpyeMbIX TOYEK [TYHKT
B AWanasoHe
A3poanHa- C Babixaemasa ddpakymsa ot 1 oo > 3 nonnagucnepcHoixX aspoaonen, | B.2.3.2
MUYECKUWA Ona- 100 MKMm BblOpaHHbIX Tak, YTODObLI OblN OXBa4eH
METP YacTtuu C TopakanbHasa pakuynsa ot 0,1 oo | cooTBETCTBYHOLWMN gMnana3soH
35 MKM
C PecnupabdbenbHas dpakumsa ot 0,1
00 15 MKkm
CKOPOCTb C B pabo4ven 30He TONMBKO BHYTPU MO- 2. npun ckopocTtn BeTpa < 1 m/c B.2.3.3
BETpa MeweHun ot O oo 1 m/c
C B paboyen 30HE BHYTPU NOMELLE- 3. npn ckopocTtn BeTpa 0,5 m/c,
HUW UK Ha OTKpbITOM Bo3ayxe ot 0 go | 1 m/cn 4 m/c
4,0 m/c
Hanpasne- C YcpeaHeHHOE MO BCEM Hanpasele- HenpepbiBHOE BpalweHne npobo- | B.2.3.4
HUe BeTpa HUAM OTOOPHMKA NN = 4 3HAYEHNN NOLa-
rOBO
Cocrtae C* [TokazaTtenb npenomneHus, gopma Beibnpatot nogxogsawme matepn- | B.2.3.5
aspo3ons N UBET YacTuL, ansl
Arnomepa- O He arnomepupoBaHHas Mbllb; Boibnpatot n JOKYMEHTUPYIOT B.2.4.2
LNA a3po30n4 BbiCOKO arnomepupoBaHHAas Mbiflb
Macca oT0- O Bnnote 4o macchl, paBHOW MPOU3- B.2.3.6
bpaHHOro aspo- BEAEHNIO. MakCUMarbHOE COAepKa-
305 HUe X paccYUTaHHbIN pacxog X Bpe- 3
M oTbopa npob
Temnepartyp- C~ Hnana3oH temnepartypbl oT 0 °C go B.2.3.7
Hass cTabunb- 40 °C 5
HOCTb
Ctabwunb- C~ MakcumanbHas NpoaonnKnTenb- B.2.3.8
HOCTb BO Bpe- HOCTb Nepunoga otTbopa npod — BNNOTb
MEHW 10 BOCbMW YaCOB > 6

C — obsa3aTenbHoe.
C* — obsizatenbHOE AN HEKOTOPbIX TUNOB NPODOOTOOPHUKOB UMM KOHKPETHBIX CNy4YaeB NPUMEHEHUS.
O* — HeobsI3aTENBHOE.

B.2.3.2 Paamep vyactuy

BbibupatoT nopowku, noaxoasiwme Anst reHepupoBaHus Tpex NonmancnepcHbIX TECTOBbIX a3po3onent. [1pn otbo-
pe Npodb TopakanbHOW M pecnnpadbenbHON dpakumin NPOLEHT MACChbl YacTUL, cogepXalwmxcsa B TOpakanbHOW U pecnupa-
benbHOW ppakymm (COOTBETCTBEHHO), AOIMKEH cocTaBnAaATb npubnuantensHo 10 % ansa nepsoro aspo3ons, 50 % — ans
BTOpOro n 90 % — ans tpetwero. [pn otbope npob Babixaemon ppakynm azpognHamMmmyeckmne anameTpbl, COOTBETCTBY-
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loLWMe MaccoBON MeauaHe pacnpegeneHus Yactuy TECTOBbIX a3p0o30en, A0IMKHbI XOPOoLWo OTnMyaTbest gpyr OT gpyra v
no KpamHen mepe, 85 % macchbl aspo3ons OAO0MMKHbI NPUXOAUTCH HA YacTuubl ¢ a’3poauHaAMUYEeCcKMM OANaMETPOM He
bonee 100 MKM.

B.2.3.3 CkopocTb BeTpa

HnanasoH 3Ha4vyeHnn CKOpPOCTU BETPA AN «pabodven 30Hbl HA OTKPLITOM BO34QyXe» TakXKe NMPUMEHSOT ans npobo-
OTOOPHUKOB, UCNONb3YEMbIX B MOMELLEHUSAX C NMPUHYAUTENBHOW BEHTUNSAUMEN (NPU CKOPOCTU MOTOKA BO3ayxa bonee
1 m/c). PekomeHayemoe B HACTOSIWEM CTaHAapTe Hanbornbllee 3Ha4YeHNE CKOPOCTU BETPa MOXET OblTb UBMEHEHO, €CIA
Npu KPUTUHECKOM aHanni3e HangeHo bonee noaxoaslee BepxHee npegenbHoe 3HavYeHne B 3aBUCUMOCTU OT npeanona-
raeMoro Mcnornb3oBaHuUs NpobooTOopHUKA.

B.2.3.4 HanpaBneHune BeTpa

B cooTBeTCTBUKM C onpeaeneHnem HOpMAaTUBA MO BAbIXaemMon dpakumm BNUSIHUE HaMNpaelieHUs BETpa AOIMKHO
ObITb YCPEeAHEHO NyTEM BpalleHns NpobooTOOPHNKOB B X04€ KaXXA0ro ucnoitaHus nmbo HenpepbiBHO, NMHOO NOWAaroBo B
yeTbipe unu bonee npuema. [ina cratnyecknx NnpobooTOOPHMKOB MOXET BbITb CAENaHO UCKNIOYEHNE U3 3TOro NpaBuna,
ecnn nNpobooTOOPHNK CKOHCTPYMPOBAH TakMM 0Dpa3om, 4YTO €ro BXogHoe OTBEPCTME BCErga NPUHMMAET Haunydlee
NONMOXEeHNe OTHOCUTENbHO BHELLHEro BETpa Unun sIBNSAeTCA OAMHAKOBbLIM AJ151 BCEX HanpaBrneHun, unn ecnu otbop npob
NPONCXo4nNT B PUKCUPOBAHHBLIX MOMOXEHUAX MO OTHOLWEHUIO K UCTOYHUKY MPUHYAUTENBHOW BEHTUNSALNN.

B.2.3.5 CocTtaB aspo3ons

McnbiTanne aBnsietcst 0bsa3aTtenbHbiM TONbKO Anst Npob6oTOBOPHNKOB € NPAMbIM OTCHETOM MOKA3aHUKA, OCHOBAH-
HbIX HA NpUHUKMNE cBeTopaccessHus. BeibnpatoT HeCKONbKo 06pa3uoB MOPOLWLKa Pa3HOro UBeTa W/nnm ¢ pasHbiMmn NOKa3a-
TENsAMU NPENOMNEHNs, HO NPUOBNU3NUTENBHO C OAMHAKOBbLIM pacrnpeaeneHnemMm 4actul No pasmepam.

B.2.3.6 Macca oTobpaHHOro asposons

Llenbto ucnbiTaHnsa siBNsieTcs onpeaeneHmne 3aBUCMMOCTU OTKITMKA NpobooTOOPHMKA OT Macchl 0OTOBPAHHOIo a3po-
305151, HO HE OUEeHKa norpewHocTen aHanuaa. [lpmn npoBegeHnn Takoro UCNbiTaHUs BbIOMPaOT MakCMManbHOE CoAepKa-
HUe n Bpems oTbopa nNpod, COOTBETCTBYIOLWME NpegnonaraembelM LENsiM N3MepPeHUs.

B.2.3.7 TemnepaTtypHaa cTabOUNbLHOCTDb

McnbiTaHne oba3atenbHO TONMbKO Ansl NpuboOpoB € NPSAMbIM OTCHETOM NokaszaHuvn. Ona ucenbiTaHusa noabupator
PDA3NINYHbIE ANaNAa30Hbl TEMNepaTypbl, Hanbonee NpPUBONUMXEHHbIE K YCIOBUSIM, B KOTOPbIX ByaeT 3KCnnyaTtunpoBaTbCs
npubop. NomewatotT Nnpnbop B KNMMATUYECKYIO KAMEPY U 3aNMUCbIBAIOT €ro BbIXOAHOW CUrHamn npwu HyrneBom coaepXaHnn
NbiNn N0 Mepe U3MeHeHnsa TemMmnepartypbl BHYTpU Kamepbl ¢ warom B 10 7C. [MoBTOPAIOT UcCnbiTaHME NpU 3a4aHHOM
HEHYEBOM COAEPXaHUN UCKYCCTBEHHOWM MblNK, BIIM3KOM K 3HA4YEHUIO U3 CepeaunHbl NpeanonaraemMoro guanasoHa 3Ha-
YeHU coaepXxaHus ans npubopa.

B.2.3.8 CTabMNbHOCTL BO BpeMeHMU

McnbiTaHmne obsizaTtenbHO TONbKO AN NpubOpPOB € NMPSAMbIM OTCHETOM MOKa3aHuW. VicnbiTaHue npoBoAsAT B HOP-
MaribHbIX nadopaTopHbIX ycnoBusX. [1pn HyNneBoM coaepXaHun NblNn CHUMALOT NoKasaHus Npubdopa vepes, no KpanHen
Mepe, LWECTb PaBHbIX MHTEPBANoOB BPEMEHW, pacnpederneHHbIX No nepuoay namepeHns MmakCcumMarnbHON NPOAOIIKNTENb-
HOCTU (0DObI4YHO 8 4). McnbiTaHME NOBTOPAOT NPU HEHYNIEBOM COAEPXKAHUN UCKYCCTBEHHOM MbINK, BITM3KOM K 3HAYEHUIO U3
cepeguHbl NpeanonaraeMmoro gmanasoHa 3HavYeHun cogepxXaHuma ansa npubopa.

B.2.4 TpeboBaHUA K 3KCNepUMEeHTam

McnbiTatenbHas ycTaHOBKA A0MKHA YAOBNETBOPATh CNeayowmm TpeboBaHUSM.

B.2.4.1 JKkcnepMeHTbl 4OMKHbI NpoBOANTLCA Npu TemnepaType ot 15 °C go 25 °C, gasneHumn ot 960 go 1050 rlla
n oTHocuTenbHOM BrnaxXHocTn oT 20 % go 70 %, a ecnn npobooTbOpHMK NpegHasHavyeH Anst UCnonb3oBaHUA B bonee
XKECTKMX YCNOBUSAX, TO YCITOBUS UCMNbITAHUA AOITKHbBI MO BO3MOXHOCTU BOCNPOU3BOANTL 3TN ycroBus. [ogpobHoe onuca-
HUE OKpYXalLWen cpedbl, B KOTOPON MPOBOAAT UCNbITAHUA, U pearibHble YCNOBUA BO BPEMS WUCMbITAHUA NMPUBOOAT B
NPOTOKOMNE UCNbITAHUN.

B.2.4.2 CooTtBeTCcTBME TPEDOBAHUAM K MACCOBOMY pacnpeaeneHnio Yactul TECTOBOro aspo3ons AOJMKHO ObiTb
NPOBEPEHO NyTeEM OTOHOPa NPod aspo3ons B TOUKE, rae npoBogsaT namepenmne. CteneHb arnomepaumm TeCToBOro aspo-
30119 NPOBEPAT NYyTEM CNMYEeHns Npob, 0TobpaHHbLIX C UCMONb30BaHUEM ABYX NPNMOOPOB, OQHOIo, NpeaoTBpaLLAOLWEro
paspyweHne arnomepartoB (Hanpumep, OTCTOMHUKA), U OPYroro, B KOTOPOM arnomMmepartbl paspywatotcss (Hanpumep,
MMNAaKTopa).

B.2.4.3 lMpn npoBegeHnn ncnbliTaHMW B aspoanHaMnUYeckon Tpybe nnm aspo3onbHOW Kamepe pacnpegeneHue
yacTuy No paaMepam U cogepXaHue TECTOBbIX a3po30rnen AO0IMKHO ObiTb 0AHOPOAHBLIM M MO pa3Mepam YacTuu U Mo
cogepxaHut. CogepxaHme aspo3ons u spems otbopa npod A0MmKHbl ObiTb 4OCTATOYHBIMUY, YTODObLI NOrPELHOCTb aHaru-
3a coctaBnsna He donee 2 %. OgHopoAHOCTb AOIMKHA ObITb 4OCTATOMHOW, YTODbI MOrpPeLHOCTU OLEHOK coaepaHus,
onpeaeneHHoro ¢ Ncnonb3oBaHnem pedepeHTHoro npobooTbopHUKa, BbINM HECMELWEHHBbIMU C OTHOCUTENbHbBIM CTaH-
NapTHbIM OTKNoHeHuem He bonee 10 %. PaccTtositHMe 40 UCTOYHMKA MbIMYM U BEPTUKANbHOE HarnpaBneHne BXOAHbIX
OTBEPCTUN AOITKHO ObiTb OAVMHAKOBLIM AN UCTIbITYEMOIO U pedepeHTHOro NnpobooTOHOPHUKOB.

B.2.4.4 [encrButenbHble 3HA4YEHUSA CKOPOCTU BeTpa (Mnu noboro Apyroro napamerpa okpyxarwuwen cpefbl) BO
BpeMs UCMNbITAHUN HE OOIMKHbI OTNIMYATLCA OT 3a4aHHOro 3Ha4veHus bonee yem Ha 10 % B 30He, rae pasmeLlleHbl 06pas-
Lbl NPpoBOOTOOPHUKOB. B aspoavHamuyeckon Tpybe 3anupaHme notoka Bo3ayxa npmbopamun OOMKHO COCTaBNATb HE
bonee 15 %. o BO3MOXHOCTM onpeaensitoT U NPUBOAAT B NPOTOKONE UCNbITAHUA ANMHY TYPOYNEeHTHOro y4actka n cre-
NeHb TYPOYNEHTHOCTU B a3POJNHAMMNYECKON TPYyDe; NX 3HaYEHUA AOIKHbI ObITb MOCTOSAHHBIMW AN KOXKA0W U3 KOHTPONU-
PYEMbIX CKOPOCTEWN BETpA.
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B.2.4.5 Heckonbko 06pa3uoB npubopoB MOryT ObiTb UCMNbITAHBI BMECTE, €CNU PAa3MECTUTb UX TAaKUM 0Bpa3oMm, 4To
OHW HEe DyayT BNUATL APYr HA Apyra. SKCNEPUMEHT NIAHUPYIOT Tak, YTODbI MOXHO BbIN0 N30NMPOBaTb NPUDBOPLI U UCKITIHO-
YUTb NMOObIE BNUAHUA MECTa pa3MeLLeHns Ha pe3ynbTaT 3KkenepumeHTa. [Npubopbl NCNbITHIBAIOT BMECTE C COOTBETCTBY-
OWMMU NS HUX aepXxXaTensiMmun; NNOCKOCTb, B KOTOPOW HAXOAUTCHA BXOOQHOE OTBEPCTUE AOMKHA ObITb OPUEHTUPOBAHA TakK
Xe, Kak u npu otbope npob B ycrnoBusix npumeHeHus. Mecta pasamelweHnss npubopoB N UX OPUEHTALMIO YKA3bIBAIOT
B NPOTOKOINE UCMbITAHUMN.

B.2.4.6 B npoTokone ucnbiTaHMn NpuBoasaT nogpobHoe onucanme metoaoB obpaboTkm u aHanmasa npob, otbupa-
EMbIX BO BPEMS UCTIbITAHUA, N METOAUNK OYUCTKN NMPUOOPOB MexXay OTAENMbHbIMU 3KCMEPUMEHTAMMN.

B.2.4.7 MMpnbopbl ncnbITbIBAOT BMECTE C NOAXOAAWMMM ANl HUX Hacocamu, rnpyu HeobxoanmocTn obenyxuBae-
MbIMKU Haanexawum obpasom. [pn nenbiTaHUAX 0OBEMHBIM pacxo TWAaTernbHO HACTPaMBalT, NU3MEPSIIOT NMYy3blIPbKO-
BbIM Pacxo4oMepoOM UM ra30BbIM CHETUMKOM U 3anucbiBaloT. Icnonb3yemble HAcOChl AOMMKHbI COOTBETCTBOBATL 0OBLLMM
TpeboBanusam (EH 1232 vnn EH 12919) unn tpeboBaHunsam, npmeeaeHHbIM B 4.1, n niobbim Bonee ctpornm TpeboBaHm-
AM, YCTaAHOBITEHHbIM B PYKOBOACTBE NO 3Kcnnyartauum npubopa. [Npndopbl ¢ BCTPOEHHBIM HACOCOM UK NOByaAUTENEM
pacxoaa WUCNbITbIBAIOT NPU TEX XE YCNOBUSAX NOTOKA, KAKMEe YCTAHOBIMEHbI ANA BCTPOEHHOIo Hacoca unu nobygurtens
pacxona.

B.3 MeTtoabl BbIMUCINEHUA

B.3.1 O6o3HavYeHUNA n cokpalleHus

X — I-0e 3HaveHne cogepxanusa (i = 1 oo 6), nony4eHHoe Ha UCMbITYEMOM Npubope, Npu 3agaHHOM KOHTPONU-
pyeMmom haktope (Hanpumep, TECTOBOM aspo30ie, CKOPOCTU BETPA);
Y, — i-0e 3Ha4yeHne coaepxanus (i = 1 go 6), nony4eHHoe ¢ UCNONb30BaHNEM pedepeHTHOro NpobooToopPHUKA,

Npy 334aHHOM KOHTpoONupyemom haktope (Hanpumep, TECTOBOM adpo30ne, CKOPOCTU BETPA);
R; — OTHOLLEHWe i-0ro 3Ha4YeHusa coaepKaHus, NoNy4eHHOro Ha UcnbITyemom npubope, K i-oMy 3Ha4YEHUIO cCoaep-
XKaHWUS, NONYYEHHOMY C UCMNONb30BaHNEM pedepeHTHOro npobooTbopHUKa, BbldMcnsiemMoe No opmyne

B.3.2 PacnpegeneHne oTHOLWEHNN

Ona kaxgoro KOHTponupyemoro gakrtopa, HanpuMmep Buaa TeCTOBOro asapo30Sid, CKOPOCTU BETPAa, BbIMUCIAIOT
cpegHee reomeTpudeckoe (GMy) wectn oTHOWEHUN R::

_1 _
InGMR — S%InR,. (B.'])
BbiuncnaioT reometpuyeckoe ctaHgapTHoe oTknoHenune (GSDg) ana wectu oTHOWEHU R, no opmyne

1
\2
(InR. — InGMg)* | . (B.2)

( 1
|n GSDR — —5
\ ™ J

B.3.3 NonpaBo4HbIU KO3 DPULNEHT

HonycTnmo ncnonb3oBaTh TONbLKO OAWMH NONPaBoYHbIN KO3duumeHT (Corr), KpomMe CnyvYaeB UCnorb30BaHUA Npu-
BOPOB C NPSAMbIM OTCYHETOM MNOKA3aHMW HA OCHOBE MPUHUMMNA PacCesiHNs CBETA, B KOTOPbLIX MOryT ObiTb NPUMEHEHDI
KOPPEKTUPOBOYHbIE (PYHKUMKU. [1pn nCnonb3oBaHUU NMonpaBoYHOro Ko3duuueHTa unnm KOppekTMpoBOYHON DYHKUUKN NX
BbIOMPAIOT TakMmMm 00pa3om, YToBbl MaKCUMAanNbHO YBENUYUTL YNCNO PaKTOPOB, ONpeaensoWwmx yCrnoBust UCMbITaHUSA, NMpw
KOTOPbIX (Nocrne BBEAEHUS NONPABOYHOIO KO3MPULUMEHTA) NONy4aoT yAOBNETBOPUTENBHbLIE XapakTepucTukn. Npu noc-
neayrwem nenonb3oBaHun npubopa npu naMmepeHun cogepXaHmsa vactul aspo3onen nonpaBovHbIn KO3MPUUNEHT
NN KOPPEKTUPOBOYHAA (PYHKUMA OOIMKHbI ObiITb NPUMEHEHBI KO BCEM pe3ynbTatamMm UamepeHun. 3HadeHne noboro
nonpaBoYvHOro Ko duumnenTa, sung PyHKUMKN, OTKITOHEHUE N 3aBUCUMOCTb OT JTI0O0N MCNONb3YEMOW KOPPEKTUPOBOYHON
DOYHKUUKN yKa3biBAlOT B NMPOTOKOSE UCMbITAHUNA,

B.3.4 To4yHOCTL

[TokazaTenb TOYHOCTU NPOBOOTOOPHUKA BbIMUCHAOT MO opmyne

Accuracy = 100{\ GMg -Corr — 1| + 2(GSDg - 1)}. ( B.3)

Ecnu ana npnbopa He NCnonb3yT NONPaBOYHbIM KOIPMUUNEHT NN KOPPEKTUPOBOYHYIO yHKUKO, To Corr = 1,0.

B.3.5 TemnepaTtypHana cTabOUNBbHOCTDL

Ina kaxaoro KOHTponupyemoro dpakropa (T. €. HYNEBOro U HEHYNEBOro NOKa3aHus) BbIYUCNAKT CpeaHUN BbIX0oaO-
HOW CUrHan npudopa, Kak cpeagHee apnPmMeTUYeckoe NoKa3aHum Npu PasfMYHbIX 3HAYEHUAX TeMNepaTypbl. BeMncnsoT
PaA3HOCTb MeXAy KaxadbiM OTAeNbHbIM 3HAYEHUEM U CpedHUM 3HAYeHUEM, B MPOLEHTax OT CpeaHEero 3HaveHwus.

B.3.6 CtTabunbHOCTL BO BpeMeHMu

Ina kaxaoro KOHTponupyemoro dpakropa (T. €. HYNEBOro U HEHYNEBOro NOKa3aHus) BbIYUCNAKT CpeaHUN BbIX0oaO-
HOW curHan npubopa, Kak cpegHee apupmeTnyeckoe nokasaHum, CHATLIX B pa3Hoe BpeMsl. BblUMCNAKT pasHOCTb Mexay
Ka)XablM OTAENbHbIM 3HAYEHUEM U CPpeaHUM 3HAYEeHUEM, B MNMPOUEHTaxX OT CpeaHero 3Ha4YeHus.
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B.4 NpoTokon ncnbitaHuun

[IpOoTOKON UCNbITAHUW OOIMKEH coAdepXKaTb pa3fenbl B COOTBETCTBUU C NPUBEAEHHBIM HUXE ONMUCAHUEM.

B.4.1 NMogpobHoOe onucaHne ucnbiTaTeribHOU nadoparopuu u hUHaAHCUPYIOLLLEN OPraHM3aumn

Ha3BaHue n agpec uenbitatenbHOW nabopaTtopun, nepeveHb NepcoHana, BbIMOMNHAKLWEro UCNbiTAHUA, A4AaTa Bbl-
NonNHeHns paboT, Ha3BaHMe PUHAHCUPYIOWEN OpraHn3auunm.

B.4.2 Onncanue ncnoityemoro n perepeHTHOro npodooToopHnKoB

- HAaMMeHOBaHusA NpubopoOB.;

- 00606WEHHbIA TUN, T. €. UUKNOH, 0cagnTenb;

- HOpMaTKB No oTbopy npob ansa pedepeHTHOro NpobooTHOPHUKA;

- obnactb NPUMEHUMOCTU UCNbITAHUA U NOObIE OrpaHUYeHuss MO NPUMEHEHNIO NPOOBOOTOOPHUKOB B NMOMNEBLIX
YCNOBUAX, 0OYCNOBMNEHHbIE OrPaAHNYEHHOCTBIO 06NacTU NPUMEHUMOCTU UCTIbITAHUS;

- 3aBO/ACKON HOMEP, CPOK rogHOCTU U NpeanpusiTmue — U3roToBUTENb UCNbITYEMbIX 0Opa3LoB.

B.4.3 Kputuvecknn aHanua otbopa npod (cm. pasgen 5)

- onucanne otbopa npob mncnbityemoim NPOB6OOTOOPHUKOM;

- chakTopsbl, BNusowme Ha oTdop npob.

B.4.4 UcnbiTaTenbHOe obopyaoBaHue
pnBOAAT noapobHoe onucaHue 060pyaoBaHUA, NCNOMNb3YEMOro Ha BCEX 3Tanax nabopaTopHbIX UCNbITAHUA, C

yKa3zaHUeM 0cobbIX CCbINTOK HA CpeacTBa U3MEPEHUN, NPOCNEXMBAEMbIE K 3TanoHam. [1poTokon 0bbIMHO JOITKEH BKIHO-
YyaTb:

a) cxemaTtu4Hoe U3obpaxkeHne n onncaHne UCnbITaTenbHOro obopyaoBaHus, T. €. adpoanHaAMUYECcKON TPyObl NN
a3po30/IbHOW Kamepbl, BKNIOYas UX pas3Mepbl, C YKa3aHUMEM MEeCTOPAacnonoXeHust npodbooTOOPHUKOB;

b) nogpobHoe onncaHue nNpoPunen CKOPOCTU, OrPaHNYEHNN NOTOKA AN a3poAMHaAMUYECKNX Tpyd N ypoBHEN
TYPOYNEHTHOCTH;

C) onucaHue nnaHa SKCnepuMeHTa; MECTOMONOXEHNE U opueHTaumns npodbooTOOPHUKOB;

d) onucaHne ncnonb3yemoro(bix) TECTOBOro(biX) aspo3ons(en), B TOM Yncne pacnpegeneHune 4actuy no pasme-
paM, N ONMUCaHNe CUCTEMbI UX TEHEPUPOBAHUS;

e) onucaHne MeToa0B onpeaeneHnss CTabunbHOCTU U OQHOPOAHOCTU a3pPO30nS;

fy npoBepka COOTBETCTBUSA pacnpeneneHnst 4acTul aspo3ons No Mmaccam yCTaHOBMNEHHbIM TPebOBaAHUSIM;

g) nogpobHoe onucaHne rpagynpoBkn nNpobooTOOPHUKA B OTHOLLEHUN XaPaKTEPUCTUK MOTOKA;

h) nogpobHoe onncaHne nbbIX NCNOMNb3YEMbIX BHELWHMX HACOCOB;

) noapobHoe onucaHne TemnepaTypbl, AABMNEHUSA U BNaXXHOCTU BO BPEMS UCMNbITAHUW,;

|) onucaHne MeToaoB aHanu3a v NOorpelwHoOCTENn aHannaa;

K) onucanmne mMeToauk OHYNCTKM.

B.4.5 NMNogpobHOe onucaHMe nnaHa 3KcCnepMmMmeHTa

B npoTtokone ncneitaHuin B BUAe tabnuubl NpUBOANAT MIMaH 3KCNEPUMEHTA € YKA3aHUEM YnCa UCNbITyeMbIX 06pa3-
LOB, BUAa TECTOBbLIX a3P0301EN, BHELWHNX PAKTOPOB, TAKNX KakK CKOPOCTb BETPA, U YMCNa YPOBHEN ANA Ka)XQoro goakropa.
YKa3bIBAOT MNOPAAOK, B KOTOPOM (PaKTU4YECKN NPOBOAUINCE SKCMEPUMEHTLI. TakKe B 3TOM pasaerne npoTokKona npuBoasT
noapodbHoe onucaHmne nbdbbiX AONONHUTENbHbBIX 3KCMNEPUMEHTOB.

B.4.6 AHanu3 pe3ynbTaToB

CBOOAT B 0gHY Tabnuuy pesynbtaTtbl 3KCMEPUMEHTOB U BbIMUCIIEHMIA NS KAXA0ro ycrnoBus ncnolTaHnin. Ecnn ans
npnbopa BbIMUCNANN KOPPEKTUPOBOYHBLIN KO3MMOUUMEHT nnn pyHKUMo, 06 3TOM aenaroT 3anucb B NPOTOKONE. Takxke
NPUBOAAT ONMUCAHUE BbIMUCIIEHNN CTABUNBHOCTU MO TEMMNEPATYPE U CTABUIBHOCTU BO BPEMEHU ANs NPUDBOPOB C Npsi-
MbIM OTCYETOM MOKa3aHWUWN.

B.4.7 XapakTepucTuku UcnbITyemoro npob6ooTdoopHuka

- BbIsBNAOT yCcnoBmusa UCNbITAHUWA, NPW KOTOPbIX NPODOOTOOPHUK AaeT OLEHKY UCTUHHOIO COAEPXKAaHUSA, 3aBblLLIEH-
HYIO UNW 3aHMXEHHYI0 Bornee vyem Ha 10 %.

- BbissBnA0T yCnoBus NCnbITaHUN, NPU KOTOPLIX NPOB00TOOPHUK paboTaeT ¢ Tpebyemon TOHHOCTBIO.

- Onsa npobooTOOPHMKOB € NPAMBIM OTCHETOM MNOKa3aHUM ONpeaensioT, COOTBETCTBYET MU UCMbITYEMbIA NPODOOT-
BOPHUK TPebOBaAHMSAM NO TEMNEPATYPHON CTADUNBHOCTU U CTABUNTBHOCTU BO BPEMEHM.

- OnpepenatoT nobble NONPaBOYHbIE KO3IMMPULMNEHTLI, KOTOPbIE NPUMEHAIOT AN 3HAYEHUN coaepKaHus alapo-
30JIbHbIX YaCTUL, NMOMYYEHHbIX C MNOMOLbIO NPOBOOTOOPHMKA.

- OnpepensaoT Nwbble cneunarnbHble OrpaHUYEHnUs NO UCNONb3OBaHUIO NPOoBoOOTOOPHUKA, HANpUMeEp yCroBuUA,
NpU KOTOPbIX OH HE COOTBETCTBYET TPEeDOBaAHUAM HACTOALWEro cTaHgapTa.

B.4.8 3akntoveHune n nHdopmauua ansa nonb3oBaTens

B KOHUE NpoTOoKONa UCNbITAHUMW NPUBOAAT 3aKIOYEHNE, B KOTOPOM OMUCBLIBAKOT 00611acTb NPUMEHEHUS NCTbITAHNNA
N NX OCHOBHbIE pPe3ynbTaTbl. TAKXKe yKa3biBAOT XapakTepUCTUKN NpobooTOOPHUKA N OrpaHNYEHNs1 NO €ro UCNob30Ba-
HUO. OnNucbIBaOT N0ObIE N3BECTHLIE TPYAHOCTU, BO3HUKAKOLWME NMPU PYTUHHOM UCMNONb30BaHUKN NpobooTOOPHMKA.
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MpunoxeHue C
(cnpaBo4HOE)

PekoMmeHayemas meToanka cpaBHeHUA NpobooTOOPHUKOB B YCNOBUAX NPUMEHEeHUS

C.1 O6wme nonoxxeHunn

Hactosiwee npunoxeHne npegHasHa4veHo B bonblUen cTeneHun Ans nonb3oBaTtenen npnbdbopos, Hem Anst nx n3ro-
TOBUTENEW. B NpUNoXeHnn onncad MeTto, PpeKOMeHAyEeMbIU AN YCTAHOBMEHUS 3KBUBANEHTHOCTU UCNLITYEMOro nNpmnbo-
pa n pedepeHTHOro NpobooThoPHMKA B KOHKPETHON paboven 3o0He. OnpeaeneHnst TEPMUHOB «UCMbITYEMBIN NPUBOP» W
«pedepeHTHbIN NPoboOTHOPHUK» nNpuBedeHbl B pasgene 3. Ncnbityembli npnbop — 370 NpobooTOOPHUK a3po30nen
nnn nNodon apyron npubop ans namepeHnst CoaepXXaHmsa YacTul aspo3onen, B TOM YUCIE Takon, B KOTOPOM NPU U3Me-
DEHUN B AEUCTBUTENBHOCTU HE NpoucxoamnTt oTtbop nNpod. IKBMBANEHTHOCTb ABYX METOAOB YCTAHABNMBAKT C LENbIO
obecneveHns Ans nonb3oBaTenen nNpmMbdopoB BO3MOXHOCTU NPOBOAUTb CKPUHUHIOBbLIE UIN NMEPUOANYECKUE U3MEPEHUS
cogepXaHus nbinm ¢ NCNONb3OBaAHMEM MPUBOPOB, KOTOPbIE HE NMPOoWNKM nadbopaTopHble UCMbITAHUA B COOTBETCTBUU C
HacCTOAWMM CcTaHOapToM. PedepeHTHbIN U UCNbITYEMbIN NPODOOTOOPHUKN AOIMKHBI BbITh 06a NMMBO MHAMBMAYANBbHbLIMM,
nmbo crtatundeckumn. MeToabl, ONUCaHHbIE B HACTOSLWLEM MNPUNOXEHUN, HE NPUMEHSIOT ANA CPABHEHUN MHAUBUAYAlb-
HbIX NPOBOOTHOPHUKOB CO CTaATUHYECKUMU U HAobopOoT.

AHanun3 pe3ynbTaToOB CPABHEHUS B YCNOBUSAAX NPUMEHEHUS NPOBOASAT C UCTMONb30BAHNEM KOPPEKTUPOBOYHON (DYH-
KUMKW, CBA3bIBAKOWEN 3HAYEHUS COAEPXKAHUA ad3p0o30sl, NONYYEHHbIE C UCMONBb30BAHUEM UCTIBITYEMOIO U pePepEeHTHO-
ro npob6ooTOOPHNKOB COOTBETCTBEHHO. [1pKn nocnegyowemM Ncnorb3o0BaHUU UCTIbITYEMOro nNpobooTbopHUKa B YCITOBUSIX,
01151 KOTOPbIX NPUMEHNMA KOPPEKTUPOBOYHAA (PYHKUMS, MONYYEHHbIE pe3ynbTaTbhl NpeobpasyoT ¢ NOMOLLBLIO KOPPEKTU-
POBOYHON PYHKUMWN. Ba KOPPEKTUPOBOYHOW DYHKUMKM ByaeT 3aBUCETb KaK OT CBOUCTB a3p0o30s, HAX0AAWEerocsi B BO3y-
Xe Npu npoBegeHnn UCNbITaHuA, T. €. ero cocraBa, coaep)XaHusl, pacnpegeneHusa vYactuu no pasmepam, nx opmsl,
LBETA, NoKasaTensa npenoMmnenns, 3apsga u 1. 4., Tak U 0T YCNOBUM OKPYXKaloWEW cpeabl, 3a4aBaeMbliX NpU NpoBeaeHNN
NCMNbITAHWSA, T. €. CKOPOCTU BETPA, TEMNEPATYPbI, AABMNEHUS, BNAXHOCTU U T. A. KOppeKkTnpoBovHasa pyHKUMA dyaeT cneum-
dhmnueckon ana Buga AeATENbHOCTU B paboyven 30He, yUUTbIBAEMOW NPU CPABHEHUN, U HE MOXET BbITb NPU3HAHA NPUToA-
HOW O119 APYIvX YCITOBUMN.

B HacTosiwem NpunoXeHnn pekoMmeHaoBaHbl KPUTEPUN, HA OCHOBAHUM KOTOPbLIX Npeobpa3oBaHHbIE pe3ynbTaThl,
NOJIyYEHHbIE C MOMOLLBLIO UCMBITYEMOro NPoboOTOOPHMKA, NPU3HAIT 3KBMBANEHTHbBIMWU pe3ynbTartam, NONyYeHHbIM C
NOMOLWBIO pedhepeHTHOro NnpobooTbopHuka. Ecnm cteneHb 3KBMBANEHTHOCTU HEYAOBNETBOPUTENBHA NMPU CPABHEHUN, TO
370, CKOpee Bcero, 0bycnoBneHO y4eTOM CINULWKOM LWMPOKOro gnanasoHa BUAOB AEATENbHOCTU, @ HE HEYAOBIETBOPU-
TENbHbIMU XapakTepuctukamm npobooTOOpPHUKOB. M03TOMY CpaBHUTENbHLIE UCMBITAHUA NOBTOPSIOT ANnsl bonee cTporo
onpeaeneHHon rpynnsl Nnuu, NOABEPXKEHHbBIX BO3AENUCTBUIO 3arps3HEHHOIO BO3ayxa, UM BUAOB AEATENbHOCTU, NOKA He
byaeTt nonyyeHa COOTBETCTBYOWAA CTENEHb 3KBUBANEHTHOCTU. B HEKOTOPLIX paboumx 30HaxX 0COBEHHOCTU NPOU3BOA-
CTBEHHOIO npouecca n ero opraHmsaumst MoryT ObiTb TAKOBbI, YTO caenaTb 310 ByaeT HEBO3MOXHbIM.

C.2 MeToguka cpaBHeHUA

C.2.1 Obowme nonoXxeHuns

[TapHble pe3ynbTaTbl UAMEPEHUI NONY4alT C UCNONMBb30BAHMEM pPedEePEHTHOro U UCNbITyemMoro npobooTbopHK-
KOB, 3KCMOHMPOBAHHbLIX B Cpeae 0gHOro MU TOro Xxe asposons. Yucno nony4YeHHbIX Nnap pesynbratoB U3MEPEHUN QOJTKHO
ObiTb MO BO3MOXHOCTU MakCMManbHbIM, HO HE MeHblue 10. MamepeHns gomkHbl OXBaTbiBaTh AManNa3oH CBONCTB a3p030-
81, CoAepXaHns YacTul as3po3onen 1 yCrioBUN OKPyXatoLwWwen cpeabl, Habnogawmxesa B mectax otbopa npob, n bbiTb
NoNy4YeHbl, Mo KpamHeln Mepe, B TeHeHne ABYX AHEen (XOTa npeanoytTuTensHo ans Gonbwero yncna gHen)).
PedepPeHTHLIN U UCTIBITYEMBIM NPODBOOTOOPHUKM AOIMKHbI paboTaTtb B COOTBETCTBUM C YKA3aHUAMMU, NPUBEAEHHbI-
MW B PYKOBOACTBE MO 3KCNNyaTaumm ans Kaxxgoro n3 Hux. J1iobble OTKNOHEHUS OT 3TUX yYKa3aHu NPUBOAAT B NPOTOKONE
cpaBHeHUS. [1pn3HaloT AENCTBUTENBHLIMM WU PacCMaTPUBAOT MPU aHanu3e pel3ynbTaToB TONbKO Te Npobbl, KOTOPLIE
BbINKM NONyYeHbl B COOTBETCTBMU C AOKYMEHTUPOBAHHBIMU pabovnmun npoueaypamu.

C.2.2 CpaBHeHWe nHaMBnayanbHbIX NPO60OTOOPHUKOB

Ha kaxgom BblOpaHHOM paboTHMKE pedepeHTHLIN U UCNbITYEMbIM NPOBOOTOOPHUKN pa3mMeLlaoT 0ObIYHbIM 00-
pasom (Hanpumep, B obnactu nneva/naukaHa/BopoTHUYKA). [MpobooTOOPHMKM pasdMeLlLaoT Kak MOXHO Bnuxe apyr K apy-
ry, HO Tak, 4YTo6bl OHW HE OKa3blBanu B3aWMMHOIO BIUAHUSA U HE BO3HMKANO OTKIMOHEHUN OT UX OOBbIYHBIX MONTOXEHUN.
BakHo pasamewaTte pedepeHTHbIN U UCTIBITYEMBIM NPOBOOTOOPHUKM Cny4YamHbiM 006pazom, YTODblI n3bexarb CMELLEHUS
PE3ynbTaToB, CBA3AHHOIO C MOMNOXEHNEM NPU U3MEPEHUN.

C.2.3 CpaBHeHUe cTaTUYECKUX NPOOOOTOOPHNKOB

BxoaHble 0TBEPCTUA PePEPEHTHOro N UCNbLITYEMOro NPoboOTOOPHUKOB pPa3MeELLAT Kak MOXHO Bnuxe apyr K
OPYry, HO Tak, YTODblI OHM HE OKa3bIiBanM B3aMMHOro BNusaHuUs. Bce npobooTbopHMKK, ANSA KOTOPbIX KPUTUYHO HanpaBie-
HMUEe BXOAQHOro OTBEPCTUS, pacnonaratT OAMHAKOBO MO OTHOLWWEHUIO K BHELWWHUM MOTOKaM BO34yXa.

D) Mpumepsl pesynbTaToB cpaBHeHust NpubopoB ans otbopa nNpob aspo3onen B yCroBMAX NPUMEHEHNS NPYBEde-
Hbl B ONYyONMKOBaHHbIX cTaTbsiX [27] — [28].
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OnopHble 3Ha4YEeHUS CoaePXKaHUs HYacTUL aspo30Nen HaA BXoAE NN B YYBCTBUTEINBHOW 30HE UCMLITYEMOro nNpobo-
OTOOPHMKA MOryT ObITb MONYYEHbI MYTEM YCPEeAHEHUS PE3YNbTATOB, NONTYYEHHbBIX C NMOMOLWBI0 HECKONBbKUX pedepEeHTHbIX
npobooTbopHukoB. OgHUM M3 NPUMEPOB peanusaumm 3Toro noaxoaa SIBNsieTca pasmeleHne UCnbiTyemoro npobooT-
DOpHMKA B LEHTPE PABHOCTOPOHHEIO TPEYronbHUKa, a TpeX pedepeHTHbIX NPobooTOOPHNKOB — B €ro BepmnHax. Ecnm
NCNbITAHWUA NPOBOAAT C UCMONb3OBaAHUEM nap NpobooTOOPHUKOB, PACMONMOXEHHbIX B PA3NMYHbIX MEecTax, TO MPU Kax-
OOM UCMbITAHUM MEHAT UX PacnonoxeHue, 4todbl n3bexatb CMELWEHNA Pe3ynbTaToB, CBA3aHHbIX C MONOXEHUEM.

C.2.4 lNepunoanveckaa sanungayuns

OKBUBANEHTHOCTb ABYX METOAOB NEPUOANYECKN NMPOBEPSIOT NYyTEM CPABHEHUA HEDONBLLOIO Yncna pel3ynbTaTos,
BHOBb MOJTYYEHHbIX C UCMONIb30BAHMEM UCMBLITYEMOIo U pedhepeHTHOro npobooTdbopHUKOB. ECnn pesynbTaThl 3KCNEpU-
MEHTa NOKAa3bIBAKT, YTO KOPPEKTUPOBOYHAA (PYHKUMSA B AaNbHENLLIEM HE MOXET BbITb NPUMEHEHA UMW €CINN NPONCXOANT
N3MEHEHMNE BMAA AEATENBHOCTU B pabodven 30HEe, TO CPaBHUTENBbHbIE UCMBITAHKUA CreayeT NOBTOPUTHL MO MOMNMHON MpPo-
rpamme. Ecnu HoBble nNapbl pe3ynbTaToOB CPAaBHUTENBbHbIX NCNbITAHUN a4EeKBATHO ONUCLIBAOTCH NpeabiayLuen KOPPEKTU-

DOBOYHON (DYHKUMEN, TO ee criegyeT nepuognveckn obHOBNATE NYTEM KOMOBMHNPOBAHUA BHOBb NONMYYEHHbIX U CYLLLIECTBY-
IOWMNX OaHHbIX.
C.3 MeTtoabl BbIMUCNEHUA
C.3.1 O603Ha4YeHUA U coKpalLleHUN
X — I-oe 3Ha4eHue cogepxanua (i = 1 ao n), Nony4eHHoe ¢ UCNONb30BAHUEM UCTILITYEMOro NpobooTOOPHUKAE;
Y, — i-0e 3HayeHue coaepxxaHusi, NONy4eHHoe ¢ UCNOMNb30BaHNEM pedepeHTHOro NpobooTOOPHUKA;

y = (X) — KOPPEKTUPOBOYHAA (PYyHKUNS, CBA3bIBAKOLWASA COAEPXKAHUSA, MOMYYEHHbIE C UCNOMNB30BAHMEM UCNbITYE-
MOro NpobooTOOPHMKA, C COAEPKAHUAMMN, NONYYEHHBIMW C WUCNONb30BaHUEM pedepeHTHOro npobo-
OTOOPHUKA;

N — 4YNCNO Nap 3HaYeHUN CoAePXKXaHUs YacTny, aspo3ons, NONYyYEHHbIX NPU CPaBHEHUW B YCINOBUAX MPUME-
HEHWUS,

R, — OTHOWeHWe I-0ro npeobpasoBaHHOIO 3HaYeHWUsl COAEPXaHWsl, MOMYYEHHOro C  MUCNONb30BaHWEM

NCNbITYEMOro nNpobooTOOPHUKA, K -OMY 3HAYEHUIO COAEPXaHUSA, NMONYYEHHOMY C WMCMONb30BaAHUEM

pedepeHTHOro NpobooTOOPHKKA, BblUMCAEMOE MO HhOopPMyne

*

Y. .
Ri = —I, rae YI = f(Xl)

Y,

C.3.2 OueHKa KOPPEKTUPOBOYHON PYHKLNN

BbiuncnsaioT norapudmbl 3HadeHun X, Y; U CTPOAT rpaduyeckyto 3aBucnumoctb Ans nap In (Xi) u In (Y;). ®yHKumo-
HalNbHYIO 3aBUCUMOCTb ¥ = f (X) MeXay 3HaYeHUsIMU COAepPXaHns YacTul a3po3ons, NoNy4YeHHbIMU C UCNONb30BAHNEM
NCMNbITYEMOIo U pedepPeHTHOro NPobooTOOPHNKOB, NONYYaT HA OCHOBE NOrapuPMmnyeckmux AaHHbIX No N3BECTHON Me-
TOOUKE CTaTUCTU4Heckon o6paboTkn pe3ynbTaToB, ONUCaAHWUE KOTOPOW NPUBOANAT B NPOTOKONE UCNbITAHUW. [1ONYy4YnTb KOH-
KPETHYI0 PYHKUMOHAINbHYIO 3aBUCUMOCTb MOXHO, HanpumMmep MeToa0oM HauMeHbLUMX KBagpaTtoB ANA KPUBOINMHENHOW
perpeccumn (cm, Hanpumep [6]). NMony4vyeHHaa koppekTnpoBoYHasa PYHKUMA OOMKHA ObITb MOHOTOHHOW B TOM Auana3soHe
N3MEPEHNN, B KOTOPOM €€ ByayT BnocrneacTBMU UCNoNb3oBaTh. KOPPEKTUPOBOUHYIO PYHKUMIO NPeacTaBnsaoT B BUAE
rpadpmka, Ha KOTOPOM OTMeYarT NnapHblie pesynbTaTbl. 3HAYEHUA NapamMeTpPoB KOPPEKTUPOBOYHON (PYHKUMN U NX HEO-
npeaeneHHoOCTU NpUBOAAT B NMPOTOKONE UCMbITaHUMN.

C.3.3 UcknroveHune BbIOPOCOB

/13 nocneaytolero aHanmaa UCKMoYaloT napbl pe3ynbTaToB CPaBHUTENbHbIX UCMBITAHUIA C OTHOWEHUAMKN R; 00-
nee 2,5 npu ycrnosum, 4to a) na kaxabix 10 nap tovek He ucknoYatoT bonblwe oAHOM napsel Pe3ynbTaTos; U b) B utore
OOIMKHO OcTaTbes, Mo KpamHen mepe, 10 He UCKIMIOYEHHBbIX TOYEK.

C.3.4 OcTtaTo4Haa HeonpeOeneHHOCTb NOCre Npeobpa3zoBaHUA pPe3ynbTaTOB C NOMOLLLI KOPPEKTUPOBOY-
HOU PYHKUMMK

BbiumncnaioT cpegHee reometpudeckoe (GMy) ansa oTHoweHnn R, no opmyne

INGMg = %ZilnRi. (C.1)

BbiuncnaioT cpeaHee reoMeTpudeckoe ctaHgapTHoe oTknoHenne (GSDg) ans oTHoweHun R, no opmyrne

1

INGSDr = [n1—1 2(InR; - InGMR)z)Z. (C.2)

Ecnu kakne-nnbo Bbinagatowme ToHkn Bbinn NCKNoYeHbl B COOTBETCTBMM € C.3.3, TO N U3BMEHSAIOT COOTBETCTBYHOLLUM
obpa3om.
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C.3.5 OKBMBaANEeHTHOCTb

CTeneHb 3KBMBANEHTHOCTU ABYX METOAOB CHMTAOT NPUEMITEMON, ECIN;

- GSD, £1,3 ans nocnegyowmx namepeHun npu cogepxanusax > 0,5 LV;

- GSD, £ 1,5 ans nocrieaylowmx nameperHnn npu cogepxanmsax < 0,5 LV,
rae LV — cooTtBeTcTBYlOWEE NPEeaenbHO 4ONYyCTUMOE 3HaYeHNe 4 onpeersieMoro BewecTea.

C.4 JlokymeHTauus
PeKOMeHAyeTCsA AOKYMEHTUPOBATb METOANKY CPABHEHUS B COOTBETCTBUU  C NOJTOXEHUSAMUN NPUBEAEHHBIMUN HUXKE.

C.4.1 Obwme nonoXxeHuns

[TpnBOAAT NepeveHb NepcoHana, BbIMONHAKWEro UCNbITAHWUS, U AATY BbINMOIHEHNA PaboThl.

C.4.2 OnucaHune ucnbityemoro n pepepeHTHOro npodooTOOPHUKOB

[TpnBOOAT:

- HauMeHoBaHUA NPoH6OOTOOPHUKOR,

- 000DOWEHHBIWM TUN, T. €. UMKNOH, OTCTOWHMWK;

- HOpMaTKUB Nno oTbopy nNpob ansa pedepeHTHOro nNpobooTbOPHUKA;

- OnucaHune rpagynpoBkn pedepeHTHOro npobooTbopHMKa B OTHOLWLEHUN PaCXoaa;

- onucanne cnocoba otbopa Npobd ¢ NCNOoNbL3OBAHUEM UCTIBITYEMOro NpobooTOOPHUKA;

- (hakTopbl, BNUAKOLWNE HA U3MEPEHNE.

C.4.3 Kputnveckmn aHanmna otoopa npob

(Cm. pasgen 5)

[TpnBOAAT:

- onucanne cnocoba otbopa Npobd ¢ NCNONbL3OBAHUEM UCTIBITYEMOro NpobooTOOPHUKA;

- (hakTopbl, BNUAKOLWNE HA U3MEPEHNE.

C.4.4 CpaBHUTENbHbIE UCNbITAHUA NPOOOOTOOPHNKOB B YCITOBUAX NPUMEHEHUA

[TpnBOAAT:

- ONUcaHne MecTa, B KOTOPOM MPOBOAUITU CPABHUTENbHbIE UCTLITAHUA, U YYNTBIBAEMbIX BUOOB AEATENBHOCTH;

- onucaHne CBOWUCTB UCCNEayeMoro aspo3ons, T. €. COCTaB, CogepxXaHve, pacnpegeneHmne 4actuu no pasmepy, nx
dopma, UBET, NoKalaTtenb NPenomMneHns, 3apsaag v 1. 4.;

- ONMcaHve napamMmeTpoB OKpyXXakwen cpebl B MECTE NPOBEAEHNSA UCMIbITAHUWN, T. €. CKOPOCTUN BETPA, TEMMNEpPATY-
Dbl, JABNEHUSA, BNaXXHOCTU U T. A.

C.4.5 NMoapobHoOe onucaHne nrnaHa 3KCnepmmMeHTa

B npoTtokone ncnbiTaHn B BUAe 1adbnvubl NPUBOAAT MNaH 3KCNEPUMEHTA C ONUCAaHUEM MECT pa3MeLLeHnst Npobo-
OTOOPHMKOB BO Bpems oT1bopa npob, ykazaHuem npoaomKUTENbHOCTU nepunogoB oTbopa npob, gatbl, a Takke 4ucna
NONy4YeHHbIX Nap pesynbtatoB. [lpuBogar noapodbHoe onucaHmne MeToA0B OnpeaeneHnst coaepXaHusa 4YacTtul a3po3o-
N1, MNONYYEHHOro € UCMONb30BAHUEM UCTIBITYEMOIO N pedepeHTHOro nNpobooTOOPHUNKOB.

C.4.6 AHanu3 pe3ynbTaToB
Pe3yNnbTaThl NPEACTaABNAOT B rpauyeckon opme, npmBoas KOPPEKTUPOBOUHYIO OYHKLNIO, MOCTPOEHHYIO HA OC-
HOBE MOJTyYeHHbIX AaHHbIX. [1pnBOAAT onncaHne MeToanKN MONy4YeHUsA KOPPEKTUPOBOYHON (PYHKLIMW.

C.4.7 SKBUBaANeHTHOCTb

- YCTaHaBNMBAlOT NapamMmeTpbl KOPPEKTUPOBOYHON PYHKLMN N NX HEONPEOAENEHHOCTD;

- yCTaHaBNUBAalOT cpegHee reoMeTpuyeckoe N reoMeTpu4eckoe CTaH4apTHOE OTKIOHEeHNe OTHOWeHUn K;;

- YCTAHABNMBAKOT AMANAa30H 3HAYEHUN COAEPXAaHUA, B KOTOPOM UCTIbITYEMbIM U pehepeHTHbIN NPODOOTHOPHUKN
DACCMaTPUBAIOT KaK 3KBUBANEHTHbIE.
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MpunoxeHue D
(06a3aTenbHoOe)

UcnbiTaHuA No npoBepKe BINUAHUA 00paboTKN U TpaHCNOPTUPOBaHUA

D.1 O6wme nonoxeHuns

B HacTosilwemM NpUnoXeHmn onucadbl nadbopaTtopHble UCNbITAHUSA, BbIMOMNHAEMbIE AN BOCNPOU3BEAEHUS Cryqa-
eB HebpeXXHoro obpalweHusa ¢ aspo30nbHbIMU NPOBOOTHOPHUKAMUN, KOTOPbIE MOIMYT BO3HUKHYTb MPU MPakTU4eCKOM
NCNonb3oBaHuN. B pesynbrate HebpexHoro obpaweHns yrnoBrneHHbIe YacTUlbl MOryT NEPEMECTUTLCHA C Marepuana
ans ynasnuBanms (bunetpa, NOPUCTOro martepuarna, ocaxgarwen noBepPXHOCTU) HA CTEHKU NPoBooTOOpHMKA. IDTO
MOXET NPOU3OUTH NMPU CHATUN NHOMBUAYANbHOro NpobooTbopHUKA C oaexabl PaboTHMKA, a TakKe Npu TPaHCNOPTUPO-
BaHMK NoObIX NPpobooTOOPHUKOB ¢ MmecTa oTbopa npod B nabopartoputo. [lepeBopavnBaHne npodbooTOOPHUKOB C Cenek-
TUBHbIM OTOOPOM (hpakUMK NO pasMepy 4HacTul MOXET MPUBECTU K 3arpsA3HEHUIO Ppakunum MEnKMx 4Yactuy KPynHbIMU
yacTuuamm.

D.2 MeTtoauka ncnbiTaHUU

D.2.1 O6wme nonoxeHus

OTO UCNbLITAHME OTHOCUTCH K YKOMNIIEKTOBAHHLIM NpobooTbopHMKaM U matepuanam ans ynasnmBaHuUsa 4acTul,
N3bATBIM U3 NPOBOOTOOPHUKOB U NOMELLEHHbIM B CneunanbHble KOHTEUHEPDbI ANS TPaHCNOPTUPOBaHUA B nabopaToputio.
Ecnn nonHocTbio cobpaHHbIM NPOBOOTOOPHMK CMULLKOM BENWK AN NMPOBEAEHUA 3TOM0 UCMbITAHUA, TO 4YacTb, COAEPXa-
LIYIO MaTepuan ans ynasnmBaHus 4YacTtuu, nepen UCrbiTaHUEM BbIHUMAKT U3 NpobooTbopHMKa. B 3aBUCMMOCTU OT pas-
Mmepa nNpobooTOOPHNKOB Tpebyemble pe3ynbTaTtbl MOTyT ObITb NMOMYYEHbI NOCNEA0BATENBHO UMM OAHOBPEMEHHO.

D.2.2 UcnbiTaTenbHoOe 06opyaoBaHue

YcTaHOBKA, Ucnonb3yemast 4nst BOCnpou3sBeaeHust BO3AEUCTBUNA NPU TPAHCMOPTUPOBaHUK N obpalleHnn ¢ npobo-
oTbopHUKamMmu, npeacrtaensietT cobon nadbopartopHoe BMOpALNOHHOE YCTPOUCTBO CO CTONTMKOM, COBEPLLAKWMM KPYroBble
OBUXXEHUA B TOPU3OHTANIbHOW MNINOCKOCTU. [nameTp KpyroBoro ABMXEHUS OOJKeH cocTtaBnAatb oT 19 go 25 mm, yactoTta
Bpalwennss — 300 mun~1. MpeaenbHO aonyckaemasa macca ucnbiTyemoro obpasua gomkHa 6biTe He menee 10 kr. Ans
3arpys3ky 4acTtuu Ha matepuansl ans ynasnmBaHus nepen npoBeaeHnemM UCNbITaHUS HE0DXoaMMbl a3po30ribHAs Kame-
pa N NoAxXoasiLLUN reHepaTop Nbinu.

[na B3BeWMBaHMA MaTepuanoB € YNMOBNEHHbIMW YacTUUAMKM TPEDYIOTCA aHanUTUYECKUE BECbl C MNOrpeLHOCTbIO
oTcyeTa He bonee 0,01 wmr.

D.2.3 YcTaHOBKA Npo600TOOPHMKOB

[na BocnponssegeHns NOTEHUMANBHOIO NeEpEMELEHNs YacTul npu obpaweHmnm ¢ npobooTOOPHUKOM NHANBUAY-
anbHble NPOBOOTHOPHUKN YCTAHABNMBAKT HA CTONUK BUDPALMOHHOIO YCTPOUCTBA, OPUEHTUPYSA UX TAaKUM Xe 0b6pasom,
Kak u BO BpemMsi oTbopa npob (1. . ecnu npobooTOOPHUKK BbINK 3aKpenneHbl Ha paboTHUKE BXOAHBIM OTBEPCTUEM BHU3,
TO BO BPEMS UCNbITAHUS UX OPUEHTUPYIOT Taknm xe obpasom). VicnbiTaHne nNpuMMeHMMoO TONBKO ANnsl MHAMBUAYAaNbHbIX
NpoBoOOTOOPHUKOB.

[1na Bocnpoun3BegeHus NnepemMeLleHns Yactul npu TpaHcnopTupoBaHmm nNpod n3 paboven 30Hbl B 1abopaTopuio
npobooTOOPHUKN € OTOBPaAHHOW MaTepuanamMmun ansa ynaBnmBaHuUa 4acTul Nbliblo OPUEHTUPYIOT 3anbllEHHBIMU MOBEPX-
HOCTSIMWM B HanpaelieHUN, COOTBETCTBYHOLWEM UX TPAHCNOPTUPOBaAHUIO (0DObIMHO BBepX). Ecnn npun obbIMHOM pexnme
TPAHCNOPTUPOBAHUA MaTepuansl AN yrnasnmBaHuUs 4Yactul, ¢ 0TOBPaHHON NbINb NOMELWAOT B cneyuarnbHble KAHUCTPb!
NN KOHTEWNHEPDI, TO U NP UCNbITAHUX MaTepuanbl ¢ OTODPAHHON MbINbO AOMXKHbI HAXOANTLCHA B KAHUCTPE UITN KOHTEN-
Hepe. ATO UCMbITAHNE NPOBOAAT ANA MHAMBUAYANbHbLIX U CTATUYECKUX NPODOOTOOPHUKOB.

D.2.4 TecTOBbIC a3PO30ONIN U METOA 3arpy3Kkm maTepuanoB ANA yaBfiMBaHUA YacTuu

MaTtepuanbl Ans ynaBnmBaHUa AOIKHbI ObITh 3arpy»XeHbl 40 MacCbl OTODPAaHHbIX YacTUL, COOTBETCTBYIOLWLEN MAC-
COBOW KOHUeHTpauuu npubnuantensHo 10 mr/m? npu ynaesnuBaHmm BAbIXxaemMon dpakumm Unm MaccoBOW KOHLIEHTpaLmn
NpUBNN3NTENBHO 5 MI/M° NPpW ynaBnvBaHun pecnupabenbHOn u TopakanbHOW dpakumii, B TedeHne 8 4 Npu pacyeTHOM
pacxoae. Pacxoa n cogepxanme npuv ncnbiTaHUM MOTyT BbiTb YBENUYEHbI AN COKPaLLEHUS BPEMEHU, HEOBXOAMMOro Ans
3arpy3km marepuana ans ynasnvBaHus. [JencTButenbHas 3arpyXeHHas macca gomkHa dbiTb MeHbLUE 3a4aHHON MacChbl
He bonee, yem Ha 10 %, HO moXxeT BbITb M Bonblie Hee. 3arpy3ky MaTepuanoB Ans ynaBnmMBaHUs NPOBOAAT B a3p030Jib-
HOW Kamepe Unn aspognHaMmmuyeckon Tpybe ¢ ncnonb3oBaHUEM nogxoasiero obopygoBaHmns ansa npespaweHunst B Nblfb
cBODOAHOrO OT arrnoMepaToB aspo30ns. TeCTOBLIN a3p030b NOMYy4aoT NYTEM TWATENBHOINO NepemMeLlnBaHns NOpPoLLKa,
COCTaBIEHHOro M3 paeHbIX Macc o6pasuos Duralum® mapku F1200, F800 n F400 unu Aloxite®). Ina yaanenvs snamm
NOPOLLUOK NOMELLAOT HA HOYb B CyLWUNbHBIN WIKad ¢ tTemnepartypoun 60 °C.

D.2.5 Metoa ncnbitTaHNi

McnbiTaHne BKMOYaeT creaytowme atansbi:

a) KOHOUUMOHUPOBAHME MAaTEPMANOB ANsl yNaBNMBaHUA YacTul (BKTHOYas no KpanHen mepe Tpy XonocTble Npobbi)
B NOMELLEHUN AN B3BEWMBAHUA OO0 YCTAHOBIIEHUSA MOCTOAHHOMO 3HAY€HUs1 Macchl;

1) Aloxite® n Duralum® — anokcuT n atopanb COOTBETCTBEHHO, TOPrOBble HAMMEHOBAHWS MITABNEHOr0 MMMHO3eMa
n OQopantoMMHUEBOro Cnasa.
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b) B3BELWWMBAOT MaTtepuansl 4ns yrnaBnmBaHus 4acTul U yCTaHaBNMBAOT UX B NPOHBOOTOOPHUKM;

C) ycTaHaBNMBaoT NPODOOTOOPHUKN B a3P0O30INbHYIO KAMEPY U SKCMNOHUPYIOT UX B CPpede aspo3ons B TEYEHNE Bpe-
MEHWN W NPU pacxoae, AOCTAaTOYHbIX AN NOoNnyYeHnsa Tpebyemon macchl YacTul, Ha Mmatepuane anst yrnaBnmBaHuS;

d) ounwatoT BHEWHWE NOBEPXHOCTUN NPOBOOTOOPHMKOB; M3bIMAKOT MaTepuarns! 4ns ynaBsimBaHusa U KOHANLMNOHM-
PYIOT NX B NOMELLEHMN ONA B3BELWWMBAHUA 40 YCTAHOBIIEHUSA NOCTOAHHOINO 3HAYE€HUA Macchl;

€) NOBTOPHO B3BELLUMBAKOT MaTepuans! Ans ynasnuBaHUS 4acTul ans onpegeneHnst Maccbl COBpPaHHbIX vYacTu;
OTOpaKkoBbLIBAOT 3HAYEHUSA MACC MEHbLUE TMPUEMITEMOIO 3HAYEHUS;

f) akkypaTHO NOBTOPHO 3arpyKatoT B3BELLEHHbIE MaTepuansl AnNsa ynasnmBaHusi HacTuu B 3arpsi3HEHHbIE NPOBOOT-
BOPHUKN MNWN KOHTEMHEPBLI AN TPAHCMOPTUPOBAHWUA,

g) noMmewarT npobooTOOPHUKN NNN KOHTEUHEPBLI ANS TPAHCMOPTUPOBAHUS HA CTONMK BUDOPALMOHHOIO CTeHaa W
MCnbITLIBAOT B TeveHne 30 muH npu vyactote 300 muH7;

h) n3biMalT marepuanbsl ans ynasnmMBaHUA YacTtul, MOBTOPHO MX KOHAWUMOHUPYIOT A0 MOCTOSAHHOIO 3Ha4veHus
MacChbl 1 B3BELLMBALOT;

) nony4arT pe3ynbTarhl, N0 KpanHeEW Mmepe, aAna gecatm obpasuos matepuanos Ans ynaBnMBaHUA YacTul n Tpex
YUCTbIX 0Opa3LOB.

D.3 MeToAbl BLIMUCNEHUIA

D.3.1 BbiuncnsoTt cpegHee U3MEHEHUe MaccChbl YUCTOro npobooTbopHUKa.

D.3.2 [Ina kaxaoro n3 gecsatn obpasuoB matepmnanoB Ans ynasnmBaHus Yactuy ¢ 0oToBpaHHOW NbIMbO BbIMUCTISAIOT
pasHMUYy Maccbl obpasua ao 1 nocne UCnbiTaHus U BHOCAT B HEro NOnpaBky, BblMMTAA cpedHee U3MEHEHUE MAacCChl
ynctoro obpasua. lNonyyeHHoe 3Ha4YEHNE N3MEHEHUS MACChI BbIPaXatoT B NPOUEHTAX OT 3HAYEHUS MacChl 40 NpoBeae-
HUSA UCTMbITAHUS.

D.4 NpoTokon ucnbiTaHNK

[IpOTOKON MCMbITAHUW OOIMKEH coAdepKaTb pa3fenbl B COOTBETCTBUU C NPUBEAEHHBIM HUXE ONMUCAHUEM.

D.4.1 MoapobHoOe onucaHne ucnbiTaTenbHOU Nnabopartopuu n huHaAHCUPYHOLLEN OPraHM3auumn

Ha3BaHue n agpec ucnbitatenbHoOW nabopaTtopun, nepevyeHb NepcoHana, BbIMOMNHALWEro UCNbiTaHUA, AaTta Bbl-
NonHeHns paboT, Ha3BaHMe PUHAHCUPYIOLWEN OpraHn3auunn.

D.4.2 OnucaHune ncnbiTyemoro npooooTéopHMKa U maTepuana gnsa ynasnuBaHUA 4YacTuu

B npoTokone ykasbiBatoT:

- HAaMMEHOBaHMe n Tnn NpobooTbopHMKa (T. €. CTAaTUYECKUN UNU MHOMBUAYAlNbHbLIA, a TaKKe MEeTo pasfaeneHus
yacTuy No pasmepy, eCrin TaKOBOW UCNONb3yeTeCsl);

- onucaHne otbmpaemon dpakumm aspo3orns;

- TUN MaTepuana gana ynaenmBaHus 4actuy, T. €. PuneTp, NOPUCTLIN MaTepuarn, cMasaHHas nnactuHka; nHdpopma-
LUWNIO O MPUMEHEHNN KACCeThl;

- OnMcaHne KOHTEMHEPOB ANA TPAHCNOPTUPOBAHUSA, €CNU TaKOBbIE UCMONb3YIOTCA;

- 3aBO/JICKON HOMEP, CPOK rOAHOCTM U NPeanpusiTme — U3roToBUTENb UCNbITYEMbIX 0Dpa3LoB.

D.4.3 OnucaHue meToaoB UCNbITAHUUA N UCMONb3YEMbIX MATEPUANoB

[TpnBOAAT nogpobHoe onucaHune 0BopyaoBaHMA U METOAOB UCMbITAHUA. Takke NpUBOOAT:

- TEXHUYECKNE XapaKTEPUCTUKKM NabopaTopHOro BCTpsxmBaTtens ¢ nnatopmon;

- NoApobHOE onNMcaHne CUCTEMbI F’EHEPUPOBAHUSA TECTOBbLIX a3pO30Nen 1 3arpy3km martepuana ans yrnasnmBaHUs
yacTuL.

D.4.4 PeaynbTaThl

B Bnge tabnuubl NnpnBoasaT 3Ha4eHUs1 UAMEHEHUs1 Maccebl, B npoueHTax, ansa 10 obpasuoB marepmanoB ¢ cobpat-
HbIMW YacTuuaMmm n 3 4YNCTbiX 06pa3yoB. [MpoBepsatoT, BbINONHATCA nu TpeboBanus 4.1 (cm. Tabnuuy 1).

D.4.5 3aknto4veHue

B KOHUE npoToKONa UCNbITAHUW NPUBOAAT 3aKIIOYEHUE, B KOTOPOM OMUCBLIBAKOT 00611acTb NPUMEHEHUS NCTbITAaHNN
N NX OCHOBHbIE pe3yrnbTaTtbl. ONUCLIBAOT NOObIE BO3HUKLWNE TPYAHOCTU, BbISABINEHHbLIE B XOA€ UCMbITAHUS, CBA3AHHbIE C
DYTUHHbIM MCNONb30BaHUEM NPoboOTOOPHUKA, OCOBEHHO NPU TPAHCNOPTUPOBAHUN MATEPUanoB ANS yNaBlUBaAHUSA C
oTobpaHHoOn nbinblo. OnucekiBaloT Nobble orpaHn4YeHuss No cpeacTBam, UCMONb3yeMbIM ANl TPAHCNOPTUPOBAHUA UNN
obpaboTkn, noTpeboBaBLUMECHa AN BbIMONHEHUA TPeboBaHMW HACTOALWLEro ctaHgapTa.
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[MpunoxeHue E
(06a3aTenbHoOe)

BbluucneHne cyMmmapHou HeonpegeneHHOCTU

E.1 Obwme nonoxeHunn

[na npoBepkn COOTBETCTBUA XapakTepucTuk metoga otbopa npob ocHoBHbIM TpeboBanmnam (cm. EH 482), pac-
CMaTPUBAIOT BECb MpoLEect U3MEPEHUs], HYacTblo KOTOPOro siensietcs otbop npob asposond. nsa atoro Heobxoanmo
06beAHUTL U3BECTHbIE UMW OUEHEHHbIE CMEelleHue N NPeUn3noOHHOCTb aHanu3a npob co cMmeweHnem n Heonpeae-
NeHHOCTbIO 0TOopa npob. OnpegeneHne cMeELLEHUS pPe3ynbTaToB aHanuma3a v nNpeun3noHHOCTU HE BXOAUT B obnacTtb
NPUMEHEHUA HACTOSALLEro cTaHaapTa, HO B HACTOSILLEM NPUNOXEHUN NPUBEAEH METO, C NMOMOLLBIO KOTOPOro 3TU BENU-
YMHbI MOIYT BbITb CKOMOMHUPOBAHLI, €CINN OHU U3BECTHbI.

Bonee nogpobHoe onucaHue OUEHKU XapakKTePUCTUK B LENOM NPUBEAEHO B ONybnuKoBaHHbIX ctaTtbsax [3], [11]
n[13].

E.2 OnpegeneHue OTHOCUTESNIBHON CYMMAPHOUN HeonpeaeneHHOCTU

OTHOCUTENBHYIO CYMMApPHY0 HeonpeaeneHHocTb namepenna OU, B npoueHTax, Kak KombuHayunio cMeLleHns w
NPEUN3NOHHOCTU BbIMMCIIAIOT No chopmyne (cm. EH 482)

|x — Xeaf | + 20(,.,_1) _
OU = 100 = (| bias | + 2RSD)100, (E.1)
Xref
rae x — cpegHee 3Ha4YeHue n pesynbTaToB NOBTOPHbLIX U3MEPEHUW,;
Xref — UCTUHHOE WUITN NMPUHATOE ONOPHOE 3HAYEHWE,
G(p_ 1y — CTaHAapTHOE OTKIOHEHWE 7 MOBTOPHbIX N3MEPEHNN,
— 20(p_1
|x — Xt | = | bias|; ==Y = 2RSD,
Xref

OnpeaeneHne cMmelweHnss npueegeHo B E.3, a onpepenenne RSD — B E 4.

E.3 O6beauHeHne cmeweHnm otbopa npob n aHanuaa

Ecnun otbop npob n aHanus aBnNstOTCA CMEWEHHbIMW, TO CYMMapHOe CMELLEHNE N3MEPEHUA BbIMUCTIAIOT No Pop-
Myrie

(1+ bias)=(1+ bfassampler) (1+ bfasanalysis), (E.2)
roe bfassampler— cMmelweHne otbopa npob;
bias — CMelleHne aHanmaa.

analysis
CmeuweHne otbopa npob 3KBMBANEHTHO XapaKTEPUCTUKN HEOMNPEOAENEHHOCTU A, Bbluncnsiemon no popmyne (A.4).

Cneayer OTMETUTb, UYTO 3HAYEHNE 3TOWN XaPaKTEPUCTUKN ODbLIMHO CUIBHO 3aBUCUT OT FPaHyrioMeTpUHecKoro cocrtasa
yacTuy oTbmpaemoro aspo3onst U MOXET 3aBUCETb OT APYyrnx PakTopoB, TAKUX KaK CKOPOCTb BeTpa. [pubnuantenbHble
3HaYeHus1, noaxoasiwme ans Bo3ayxa paboven 30HbI, rae npoBoaaTt otbop npob, bepyT n3 Tabnuy nnn KapT CMELLEHUS,
NPUBEAEHHBIX B MPOTOKONE UCNbITAHUW NPOoBOOTOOPHMKA (CM. NpunoxeHue A).

CMelweHne aHanuaa onpegensitor 3KCNepUMEHTaNnbHO, U OHO MOXET TakKe 3aBuCeTb OT psiga (PakTopoB, B TOM
Ynucne OT COAepPXaHns aspo30rs U rPaHyNIOMETPUYECKOIo COCTaBa 4Yactul,.

E.4 KomOuHupoBaHue npeumanoHHOCTH OTOoOpa Nnpod n aHanuaa

ducnepcun KOMBUHNPYIOT, CYMMUPYS MX KBaAPAaTbl

2 2 2 2
RSD” = RSDsampler T RSDﬂow T RSDanalysis= (E-3)

roe RSDszamp|e,. — KBagpaT OTHOCUTENbHOIO CTaHA4APTHOIO OTKIIOHEHUA oTHbopa Npob aspo3ons, KOTOPbIN MOXET ObITh

npubnnanTensHO NpuUpaBHeH OUCNEPCUN CMELLEHUS Gi, Bbldmcnsgsemon no dopmyne (A.6);
RSD%UW — KBagpaT OTHOCUTENIBHOIO CTaHOAapTHOro OTKIOHEeHUA oTbopa npod aspo3onis, CBA3aAHHbLIM C HECTa-
Oflow .

6GunbHOCTLIO pacxoaa, RSDggyw = X
re

RSDgnawsis — KBagpaTt OTHOCUTENbHOIo CTaHA4APTHOrO OTKIIOHEHUA 0Tbopa Npob aspo3ons, CBA3AHHbLIN C N3MEHYN-

Ganalysis
X

BOCTbIO aHanu3aa, RSDynaysis = ;
re
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CJ’IE,EWET OTMETUTb, YTO OTHOCKUTEIIbHbIE CTaHAAPTHbIE OTKIITOHEHUA BbIYMUCITAKOT OTHOCUTEIIBHO NCTUHHOIO 3HA4Ye-
HUHA Xref'

3Ha4YeHne RSDszammer OObIMHO CUINBbHO 3aBUCUT OT IrPaHyJIOMETPUYECKOro cocTaBa 4YacTtul yiaBMBaeMoro aspo-

30N U MOXET 3aBUCETb OT APYIMX (PakTopoB, TaKMX Kak CKOPOCTb BeTpa. [1pnbnmnantenbHble 3HAa4YEeHUs, OTHOCALLMECS K

BO3AyXy pabo4en 30Hbl, rae nposoadaTt otbop npob, bepyT u3 tabnuuy Gi (=RSDsgmpler), NPVIBEAEHHBIX B NPOTOKOINE

NCnbITaHMKU NPoBOOTOHOPHMKA (CM. NPUNOXeHue A).

B cnydyae npobooTOOPHUKOB a3po30ien, ANl KOTOPbIX HE XapakTepHa B3auMOCBA3b MEXAY XapaKTepUCTUKaMK
pasgeneHnst Yactuy no paamepam u 06beEMHbIM Pacxogom, NMOrpeLHOCTb, BbI3BAHHASA €ro HECTAbDUNbHOCTBIO, MOXET
ObITb NPOCTO OUEHEHA, MO KpaWHEN Mepe, NPU MarnbiX nameHeHusix pacxoga. B EH 1232 yctaHoBneHa makcumanbHas
aonyckaemasi norpewwHocTe 06beMHOro pacxoga, pasHast 5 %. lNonaras, 4To 310 ycnoBue BbinonHseTcsa ansa 99,9 %
cny4vaen, KO3SOPOUUMEHT U3MEHYNBOCTU COAEPXKAHUA OTOMPAEMOro aspo3onid B 3aBUCUMOCTM OT pacxoaa dyaert npu-
onnautenbHo paseH 0,05/3, 1. e. RSDy .~ = 0,0167. Ecnn mexay xapakTepucTukamu pasgeneHnst Yactul no pasmepam
N 06 bEMHbBIM PACcX040M CYLLECTBYET B3aMMOCBSA3b, HAaNpmumMep B crny4vae npobooTOOPHNKOB LMKITOHHOIO TUNa, TO NOrpeLwu-
HOCTb, CBSI3aHHAs C U3AMEHYUBOCTBIO pacxoda, MOXeT ObiTb BblMUCIIEHA NPU YCITOBUN, YTO U3BECTEH BUA 3aBUCUMOCTH
ahhekTBHOCTM oTbopa npob oT pacxoaa. Cm. Hanpumep [4] .

Bapunauyuio pe3ynstatoB aHann3a oOUueHMBaT SKCNEPUMEHTAIBbHO C YYETOM BCEX 3TaNOB, HAYMHasA ¢ oTbopa npob
N 3aKaH4YMBas nonyveHnem peasynbrata. OHa MOXET 3aBUCETbL OT psada dakTopoB, B TOM YMCIE OT COAEpKaHUsA a3po30ris
N rpaHynoMEeTPUYECKOro coctaBa 4actudl.
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MMpunoxeHue F
(cnpaBo4HOE)

AHanun3s pesynbTatoB onpeaeneHus acdpdpekTuBHoCcTN oTOOpPa Npob

F.1 BBeaeHue

B HacToaweM NpunoXXeHun NpUBeAeH NpUMep COOTBETCTBYIOLWENO NnaHa 3KCNEPUMEHTOB AN OLLEHOK XapaKTepu-
CTUK npobooTbopHUKka 1-ro Tmna (cm. pasgen 6) u paccMoTpeHbl CNOocobbl aHanu3a 3KCNepUMEHTanbHbIX AaHHbIX. Bbl-
bop MeToaa aHanui3a AaHHbIX 3aBUCUT B MEPBYIO OYepeab OT TOr0 UCNOMb3YIOTCH N B NabopaTtopHOM SKCMEPUMEHTE
MOHOAMCNEPCHbIE UNW NONUANCNEPCHbIE a3po30nn. B HacToswemM NpUNoXeHun onucadbl gBa anbTEPHATUBHbLIX METO-
A BbIYUCIEHUN, N3BECTHbLIE MO4 HA3BaHUSIMU METOA KYCOYHO-TUHEeUHOU annpokcumauyuu n meton nodbopa kpusod.
[TPUMEHNTENBHO K UCMbITAHUAM C UCNONBb30BAHMEM MOHOANCMIEPCHBIX a3po30nen UCNoNb3yT Nbon N3 3sTNX MeTO40B,
a aAnst UCMNbITAHUUA C UCMNONb30BaAHUEM MONMUAUCNEPCHbBIX TECTOBbLIX a3po30nen npeanouTUTENbHO UCNONb30BaTh METO/,
rnodbopa Kpugol. B 3KcnepumMeHTax ¢ UCNOoNb30BaAHMEM MOHOAUCNEPCHOro aspo3ons obbiYHO nony4awT Hebonbloe
YUCNO PEe3yNnbTaToB, U3-3a Yero mMeTod noabopa KPUBOM MOXKET OKA3aTbCH CINOXHLIM AN NPaKTUYECKOro rnNPUMeEHEHNS.

OnuncaHHble ynpoLlleHHble MeTodbl 06paboTKN AAHHLIX O XapaKTepPUCTUKAX aspo30rbHOro NpobooTdbopHUKa no-
3BONSAOT OUEHUTb NPODBOOTOOPHUKM B 3a4aHHbLIX NabopaTOPHbIX YCNOBUAX, XOTH pedynbTaTbl HE 0b6A3aTenbHO byayT
oTpaXaTb XapakTepPUCTUKU B YCroBUsIX npumeHeHus. Ccbinkn Ha onybnukoBaHHble ctaTteun [4], [7], [15] v [21], B KOTOPLIX
npuBeAeHbl pabo4ne npumMmepbl 3TUX ABYX U APYrMxX METOAOB aHaNM3a AaHHbIX O XapakTepUCTUKAX ad3po30bHOIo Npobo-
oTOOpPHUKA, yKa3aHbl B bubnuorpacun.

F.2 Mpumep coanaHCMpOBAHHOIO MNJsiaHa 3KCNnepumMeHTa

B tabnuvue F.1 npuBeageH nnaH 3kcnepumeHTa, B KOTOPOM S o6pa3uoB npobooTOOPHUKOB UCMbITbIBANUCH MPU |
3HAYEHUSX gunameTpa vactuy B cepumn mn3 r 3anyckoB. OH MoxeT BbiTb 4acTblo bonee macwtabHOro SKCnepumeHTa, B
KOTOPOM NMPUBEAEHHBLIN NNaH NOBTOPSETCA ANS Pa3nNUYHbIX NapamMmeTpoB YCNOBUW OKPYXaloWeW cpegbl, TAKMX KakK CKO-
DOCTb BETpaA.

Tabnwuwua F.1—Tlpumep cbanaHcMpoBaHHOrO NnaHa 3KCNeEpPUMeEHTA

3anyck 1 3anyck 2 3anyck 3
Ouamertp
Obtpa3zey 1 Obpasey 2 Obpa3seu 3 Obpasey 4 Obpasey 5 Obpa3sel 6
1 X X X X X X
2 X X X X X X
3 X X X X X X
4 X X X X X X
5 X X X X X X
6 X X X X X X
[ X X X X X X
8 X X X X X X
O X X X X X X

OTOT NNaH MOXeT ObiTb peann3oBaH HECKONbKMMKU criocobamu. Hanpumep, npu ucnbiTaHMM ¢ MCNOSIb30BAHMEM
NONMANCNEPCHLIX TECTOBbLIX a3p030SIeN B 3KCNEPUMEHTE OQHOBPEMEHHO ByayT y4acTBOBATh YacTULbl BCEX | ANAMETPOB,
a s 06pa3uoB NpobooTOOPHUKOB ByAYT UCNbITaAHbI NOCNEA0BATENBHO, T. €. B 3TOM cny4vae r = S. [1pyn ncnbitaHmum ¢ NCNonb-
30BAHUEM MOHOAWUCINEPCHbIX TECTOBbLIX a3p030S1eN B 3KCNepUmMeHTe byayT y4acTBOBaTh YacTULbl OQHOIO U3 i AMaMeTpoB,
a obpasubl NpobooTOOPHUKOB ByaAyT ncnbiTanbl MO0 rpynnamun, Kak nokaszaHo B tabnuue, nnbo nocnegoBaTenbHO.
B ogHOM npeaenbHOM criydae Bce S 0b6pasuoB npobooTbOpHUKOB MOIYT ObITb UCNbITAHbI BMeCcTe (T. €. = 1); B APYrom —
0anH obpaseu NpobooTOHOPHUKA MOXET ObITb MOBTOPHO UCNLITAH MHOIMO pa3s (1. €. s = 1). Ecnu cywecTByeT BEPOATHOCTb
HanMuns 3HaYUTENbHbIX pasnuuuin mexay obpasuamm nNpobooTOOPHUKOB, TO YMCNO UCNLITYEMbIX 06pPa3LOB S AOITKHO
ObITb MO BO3MOXHOCTU MaKCUMAarbHbIM.

F.3 AHanu3 pe3ynbTaToB onpepeneHna achekTuBHoCTU OTOOpA NPOO6 MEeTOAOM KYCOYHO-TTMHEMHOWN annpoK-
cumMmaumn

F.3.1 OueHka cpeaHero coaepxaHuAa yroBNeHHOro as’po3ons

HeobpaboTaHHble gaHHble (3HaveHnss 3OPEKTUBHOCTU) 3TO 3HAYEHUS €., rAe MHAEKC | 0003HaYaeT aszpoanHamm-

. . )’ .
yecknn ganametTp vactud (i=1 go ), a| — Homep pe3ynbTaTta npu 3agaHHom gnametpe (j = 1 o J). [NoBTOpHbIE 3KCNepu-
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MEHTbI MOIYT BbITb OCYLLECTBIEHBLI 32 CHET UCNbITAHUSA HECKONBbKUX 06pa3uoB NpobooTOOPHUKOB NINK 38 CHET MHOIOKpAaT-
HOrO UCNbITAHUA OQHOIO N TOro e obpasua, kKak onucaHo B F.2, T. €. oHM He 0baA3aTenbHO AOIMKHbI ObITb MPAaBUNBHO
naeHTuumMpoBaHbl. CpegHee 3HavYeHne 3PPEKTUBHOCTM MNPU KaXAOM 3HadeHun amameTtpa D, BblUUCNAOT Mo op-
MyIe

,.ﬂ

=%§% (F.1)

DTO TOYEYHasl OUEeHKa KpUBOW 3dpdhekTuBHOCTM oTbopa npod E (D) npu aspognHamMmyeckoMm guameTtpe vactuu

D = D.. Kyco4yHOo-nMHenHas annpokcumauns Anst OUeHKW CpegHero HopManu3oBaHHoOro cogepxanus C nponsBOrbHOIO
aspo3ons ¢ pacnpeageneHnem A(D) (cm. dhopmyny A.2) MOXeT ObITb BblHMCIIEHA NO hOpMYyIe Tpaneumm Unm ¢ NCNornb3o-
BaHWEM APYrnx crocoboB MHTErPUPOBAHUS:

e

]
C = _21Wi Ei. (F.2)
|=
A + A,
rne W = — 2('+1), = ;
Ao
M=Ar g
D,
A = [A(D)dD.
Dy -1y

[nsa BblYMCNEHUs NEPBOro N NOCNEAHEro BeCOBOro koaouuneHToB W, n W, skctpanonupytoT pesynbtartbl Ans
nony4eHus 3Havenust E npn D =0 wun D npn E = 0. B npuBeaeHHOM npumepe NpuHATO, YTo £ npu D = 0 paBHo £ npu D;
a 3Ha4veHune D, npu koTtopom E = 0, HaxogaT nyTem npogosnkeHns NUHUN, NPOXoasaLllen Yepes3 TOYKU, COOTBETCTBYHOLLME
OBYM Hanbonbwmm anameTpam. CrnegyeT OTMETUTb, YTO 3KCTpanonsumns B obnactu 6onblwmnx guamMmeTpoB He 0Da3aTernb-
Ha NPU aHanui3e AaHHbIX, NONMy4eHHbIX Ans NpobooTOopHMKA ANS yNaBNMBAHUA BAbIXaeMOW hpakuum.

F.3.2 Ctatuctnu4ieckaa moaenb

3HavYeHnsA 3PPEKTUBHOCTU €; aHanNMU3npyroT B COOTBETCTBUN C MOAEIBIO

IJ
e =+ [ +e, (F.3)

rae W, — UCTUHHOE cpeaHee 3HaveHne SpeKTUBHOCTU NpobooTOopHUKa npu gnametpe vyactuy D = D,

B — cucTemaTn4eckoe OTKIIOHEHNE OT UCTUHHOIO CpeaHero 3HaveHnsa 3d@PEeKTMBHOCTH, CBA3AHHOE C Heonpeae-
NEHHOCTBLIO CoAepKXaHus, NONy4YeHHOro ¢ UCNONb30BaHMEM peDeEPEHTHOrO NPoboOTOOPHMKA NPU KAXKOOM 3Ha-
YeHUN OnameTpa;

€ — Cly4anHas NOrpewHoOCTb 3KCNEPUMEHTA, YUUTBIBAOLWAA N3MEHYMBOCTb pacxoda v pasnuuus mexay obpasua-

MW NPOBOOTOHOPHUKOB.

KyCOYHO-NMHENHAA annpoKCuMauus ans OUEHEHHOro cpegHero 3HadeHus cogepxanua [popmyna (A.2)] moxer

ObIThb BbluMcneHa no hopmyne

| J
(“| T BI T SIJ) 21W i L T 21W BI ; ;1% i (F_4)

— W/
C = T

IIM_

J
2
i= 1

dncnepcuio cpegHero cogepxanua, Var(C), yuuTbiBaloLWy0 cocTaBnawowme, obycrnoBneHHble criyYanHbIMU MNo-

rPELLHOCTAMU U HEOMNPEAENEeHHOCTbIO COAepPXKaHus, NMONMYyYEeHHOro ¢ UCNONb30BaHMEM pedepeHTHOro npobooTbopHukKa
NpU KXXAOM 3HAYEHUU OnameTpa, BblUUCNAT no dopmyne

— Wi  RSDis A
Var(C) = &2 Z Tt et _ZWi2 E7, (F.5)
=1 1="1
roe ¢ "'”2 — OUEeHeHHas ocTaTtoYHass aucnepcus 3HaveHun 3hPEKTUBHOCTU;

RSDref — OUEHEHHOE OTHOCUTENbHOE CTaHO4APTHOE OTKIMOHEHME 3HAYEHUN COoAdepXaHUA, MONMYyYEeHHOro ¢ NCNosb30-
BaHuem pedepeHTHOro npobooTbopHUKA;

r — YUCIO SKCMEPUMEHTOB MNPU KKAOM 3HAYEeHUU AnameTtpa.

[Tpn 06paboTKe pe3ynbTaToOB TakKMM Crnocobom nonararoT, YTO OCTaToYHAas AUCNEPCUS N AUCNEPCUSA COOEPKAHUS,
MNONY4YEHHOIoO C UCNONb30BaHNEM pedhepeHTHOro npobooTbopHMKa, HE 3aBUCAT OT AnameTpa vactuu. Ecnn 510 He noa-
TBEPXOAETCH, TO MOXHO UCMNONb30BaTh Bonee CrnoXxHole MeToabl 06paboTkm AaHHbIX (cMm. [15]). Yncno cteneHen cBobo-
bl OLEHEHHON ONCNEPCUN CMELLEHUS, NMONy4aemMon METOAOM KyCOYHO-NTMHENHOW annpokCUMaunmn, MOXET DObiTb NPUHSI-

TO paBHbIM v, = J — 1.
31



OCT P EH 13205—2010

F.4 MeTtoa noabopa KpnBow

[Tonaratot, 4TO NMHENHAA KOMOMHaUMsA HebonNbLWOro Yncna P oyHKUMA Ep(D) MOXET aeKBaTHO onuncaTb 3hdek-
TUBHOCTb 0THopa npob. KombuHaumm pyHKUMIA Ep(D) MOIYT BbITb NOMy4YeHbl, HANPUMEP METOAOM HAUMEHBLLNX KBaapa-
TOB AN HENMHEWHoW perpeccun. [na kaxagoro obpasua npobootbopHuMka s perpeccmnsa 3HadveHnin 3PEeKTUBHOCTU

al

oTbopa npob e, onpejenseTca oueHkamn napameTpos Ops

P Pt
g = 219D3 Ep (Dj) + €. (F6)
p:

CriyyanHble NOrpelHOCTU 3KCNEPUMEHTA g; monaralT HOpPMankHO pacnpefeneHHbIMU C HYNeBbIM CPeAHUM 3Ha-
YeHUEeM N OJWHAKOBbIM pacnpeaeneHnem Anst Bcex AnamMeTpoB vacTul. B npoTMBHOM cniyvae perpeccusi MoxeT ObiTb
BbIMONMHEHA MeToAO0M HAaMMEeHbLUMX KBaAapaToB C BECaMu UMK COOTBETCTBYIOWEro npeobpasoBaHus 3Ha4YeHUn 3hdek-

TuBHOCTU. KpuByto achhekTnBHoCTM gns obpasua npobootdbopHUKa S oueHUBAT No opmyne

~ P ”~
Es(D) = Zf’ps Ep (D), (F.7)
p:

KOTOPYIO UCMOSb3YIOT ANA OLEHKU cpeaHero aHavdeHus cogepxxanma C, Ana obpasua s, caenas 3ameHy B dpopmyne (A.2).

OueHeHHOe cpegHee coaepxaHue anst npobooTOOPHUKA KOHKPETHOrO TUna npeacrasnsaetr cobon 3HaveHne, ycpegHeH-
HO€ MO COoAEePKaHUAM, MONYYEHHbIM ANs1 HECKONBbKMX 006pasyoB NpobooTOOPHUKOB, B3BELWEHHOE B COOTBETCTBUU C YNC-
NTOM 3HaYeHUN 3PPEKTUBHOCTU NS Kaxgoro obpasua no opmyne

_ N. —
C =2+ Cs - (F.8)
S

rae N, — obuee Yncno 3HaueHnn 3PMEKTUBHOCTU, NONy4YeHHbIX Ana obpasua npobooTbopHuka s, a N = XN
Hucnepcusa OUEHEHHOIO CpeaHero CoaepXaHus MoXeT ObiTb OLEHEHA HANPSAMYIO UCTMONb3ys BECHI, PABHbIE YNCY
namepeHnn ahdheKTnBHOCTM ANA Kaxagoro obpasua npobooTbopHMKa:

_ N, — —
_ S 2

Var (C) = %W (Cs = C)". (F.9)

Uncno crteneHen ceoboabl ANCNEpCUn CMELLEeHNs, OUEHEHHOW MEeTOA4O0OM noabopa KpuBOW, MOXET OblTb MPUHATO

paBHbIM v, = N —p, rae p — 4ncno napameTpoB, UCNOMNb3yEeMbIX NpU NOADOPE KPUBbLIX AN 3HAYEHWUN S3(PPEKTUBHOCTM.

Bonee nogpobHoe onuncaHne obpaboTkn AaHHbIX MeToaoM noabopa KpuBow npuBedeHo B [15].
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[MpunoxeHune QA
(cnpaBo4HOE)

CBegeHUsA 0 COOTBETCTBUU CCbhINOYHbIX MeXXAYHapoAHbIX CTaHO4APTOB CChINOYHbIM
HauMoHanbHbIM cTaHgapTamMm Poccunckon ®@epgepanyun

Tadbnwua OJA.1

O0o03Ha4YeHne CCbINOYHOro CTeneHsb O603HaYeHUEe 1 HAMMEHOBAHUE
MeXOYyHapo4HOIo CraHdapTa COOTBETCTBUHA COOTBETCTBYHLLIEro HaAUMOHANBHOIO craHgapra
EH 481 — ¥
EH 482 — ¥
EH 1232 — *
EH 1540 — ¥
EH 12919 — ¥

* COOTBETCTBYHOLWMN HAUMOHAlNbHbIN CTaHAAPT OTcyTCcTBYET. 11O ero yrBepXxXaeHmns pekoMmeHayeTcs UCnosb30-
BaTb NEPEBO Ha PYCCKUN A3bIK JaHHOIo MeXxayHapoaHoro ctaHgapra. [lepesog gaHHOro mexgyHapogHoro craHaap-
Ta Haxoautca B PegeparnbHOM MHPOPMAUMOHHOM (hOoHAE TEXHUYECKMX pernameHToOB U CTaHOapTOB.
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